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248P CHARaCTERIZATJOM OF 5re-1757 AND 513-1893: HfCHLY SELECTIVE AISTTACONISTS AT METABO TROPIC 
GLUTAMATE RECEPTOR SUBTYPE 5 



M.A.V«rncy. K. Co<rord. C. Jachcc. S Rao. A. S»caan, E. SAJitori. 'H. 
AUgeie/. 'F. OKparini. "P. J. Dot. *R. Kuhn. S.D G Vdivclcbi A E. 

C. Johnson. SIBIA Neurosciences. Inc.. La lo\h. CA 92037. USA & 
'Novuiti Phirraa AG. Nervoiu System Research. Basel, Switxerlsnd. 

Btted on tmmn acid sequence identity, the z.}j;ht tdeniifled metAbc^irDpte 
gluiamate reccpcors (mGluRj) can be divided inio Ihrec ?r<H«p« CI. H •nd 
III). Group 1 raOluRs includes both mCluRt and mG)uR3, And acUvaiion 
of ihe&e G-protein-coup(e4l retcpiors stimubtes phospKolipase C. 
Understanding the role of group i tnGiuRi in nnrmal phytiolo£y and 
pathophyxtolofty has been hannpercd by the lack of potent and selectivt 
Uganda for Ukm, receptor subtypes. Here wc report the identification of 
ai/uciurally novel, highly selective mGluR5 aniagooiitx. 

We have previously reported the esublishment of xiabJe cclli lines 
expressing recombtnam hunnan mOluRlb (hmGluRlb/Lt3-23-7 calh) and 
mGltjR5t (hmCluR5a/L3fi-30 cells) {Daggell r/ aL 1995; Lin e/ of.. 
1997). These cell lines give robust Increases in inositol phosphates (IP) 
and irvtracdlul&r Ca^* when activated by group I mOluR >gontsu such as 
dihydroxypiKnyl glycine (DHPG). The activity of compounds oblaincd 
from a randooi library of small motaculei was evaluated on both cell lines 
using an automated high throughput screening system that detects changes 
in Ca*' (VcJi?elebi er el. 1998). One trompound. SIB-I757 (6-n«ethyl-2. 
(phenytazohpyridin-3-oi). was ideotifted as an aniagonisi at hinGliiR3 
with an ICio of 0.4 (0.2» 0.7) ^iM (geometric mean, (lower, upper SD). 
N«S). and an 10^ >30 ai hmGluRtb (N»3). 

Testing of annlocuca of 5[B-]757 led to the ideniincalion of an equi- 
potent compouod. SrB-1893 ((E)-6-methyI-2 -si yryl -pyridine). SIB-1893 
seioctivdy inhibited gluiamatC'StlmuUtcd Ca^" signals at hnr>CliLR5 with 
an 1C» of 0.3 (0.1. 0.6) ^M (K-5). compared to an IC» of >30 mM at 
hmG\uRlb. The activiUcs of SIB-I757 and SIB- 1 893 wxrc cviluated at 
additional g)utanuie receptor subtypes. Using cAMP mensiiremems. the 
agoiust and iniagoniii potencies of SIB- 1757 and STB-IS93 ai {roup U 
and ni mOluRs were >30 uM at recombinant hinOlttR2. kmGluR4. 
hinOluR6. hmGiuR7 and hmGluRS (N»4-6). 



Ct'" measuTcmcaiS were u>cd lo dctcimine the agonisi and antagonist 
Ktiviiies of SIB- 1 757 and SIB l89:^ at rcciimbinanl AMPA receploTi 
fhGluRJ.. hGluR2(0}^ hGluRS,. hGluR4.). kamaie receptors (hGluR.^ and 
hGluRC) and NMD.A receptors fhNRl/2.A and hNRl/2D). The agonist and 
anugonist potencies of SlB-1757 and SIB- 1893 were >!U) )iM at these 
tonotropic gluiamate receptors rNs3). 

The ppiency nf iheve compounds was eaamined in rat neonatal (5-I2d) 
brain regions )n priatal tissue slices, (he group I selective ag{>nist DHPG 
( 10 |iK4) evoked an increaw in TP accuniulaiion. S(D-I757 inhibited 68 x 9 
of the DHPG-jndoccd IP accumulsiiun wiihan lCj» t»f .1..^ ((.5. 7.3} nM 
(No 3). In contrKNi. in the cerebellum, s brain region ihat has a low 
expression of n»G)uR5 and a higher eiprcssion of mGluRj (Te.^ia ci et., 
1994). 100 fjM !^B-I737 inhibited a maximum of 4 ± 10 *i of DHPG- 
induced IP accumulation. 

In cunclu^ion. thix is the Hni rcpurt <if pciicni. Nuhtypc-jcleciive aniagnnisis 
at mGluRS thai can markedly diccrimtruie between mGiuR5 and mGluRI. 
SIB -1 757 and SIB- 1893. and further analogues (sec Oaspirini at., this 
meeimg) are valuable (noli for invcstigaiing the role of mOluRS in models 
of pain (sec Bowes ci ai. this meeting) aiid CNS disorders. 

Daggett. L.P.. Sacaan. A.I.. Akong. M. e* al.. f 1995) Ncttrophannarol 34. 
87 J -886 

Lin, F.F., Vamcy. M.A.. Sacun, A.I. er o/., ( 1997) Neurvphamtacot 36. 
9I7-93J 

Testa. C. Standaen. D.G.. Young. A.B. tt. Peimey. i.B. (1994) J. Neuroscl 
U. 3005-3018 

Vcli^lebi. 0., Siaoderman, K. A.. Vamcy, M A- ct at., (1998) Meih. 
Eji^ywoi. 2W, 20-47 

Gasptrini. F.. Lingenhoeht. K.. Flor. P.. et nl.. Vfis rrwetint. 
Bowes. M., Panesar. M.. Gemiy. C. era/.. 77ij> meeting. 



_21 28759 A_l_> 



PATENT COOPERATION TRB^Y 4Q/Q88350 

PCX 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
BET 00/0866 


See Notification of Transmittal of International 
FOR FURTHER ACTION preliminary Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/FROO/02577 


International filing date (day/month/year) 
15 September 2000 (15.09.00) 


Priority' date {day/montli/year) 

17 September 1999 (17,09.99) 


International Patent Classification (IPC) or national classification and IPC 
A23C 9/1123 


Applicant 


TEXEL 





This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
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Certain observations on the international application 
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Form PCT/IPEA/409 (cover sheeO (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



lational application No. 

PCT/FROO/02577 



I. Basis of the report 



1 This report has been drawn on the basis of {Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.)'. 



the international application as originally filed. 

1-20 , as originally filed, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



[ [ the description, pages 
pages 
pages 
pages 



□ 



the claims. 



Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



, as originally filed, 

, as amended under Article 19, 



1-9 



I I the drawings. 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



1-15 



, filed with the demand, 
, filed with the letter of 
, filed with the letter of 

, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



27 November 2001 r27. 11.2001) 



2. The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 



I I the drawings, sheets/fig 



I I This report has been established as if (some oO the amendments had not been made, since they have been considered 
■5- I — I gQ beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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INTERNATIONAL PRH^ilNARY EXAMINATION REPORT 


J|^rnational application No. 
TCT/FR 00/02577 


V. 


Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. 


Statement 






Novelty (N) Claims 


— y I EL J 




Claims 


NO 




Inventive step (IS) Claims 


1-9 YES 




Claims 


NO 




Industrial applicability (lA) Claims 


YES 




Claims 


NO 


2. 


Citations and explanations 

The following documents are referred to: 






Dl : TINSON: "Metabolism of streptococcus 




thermophilus", THE AUSTRALIAN 


JOURNAL OF DAIRY 




TECHNOLOGY, Vol. 37, N"^ 1, 1982, pages 17-21, 




XP002141061, cited in the application 




D2: B. BIANCHI SALVADOR I : "Characteristics of some 




streptococcus thermophilus strains for the 




preparation of starters dehydrated for direct 




■ inoculation in cheese-vats " , SCIENZA E TECNICA 




LATTIERO-CASEARIA, Vol. 34, N° 


4, 1983, pages 227- 




248, XP000920986 






D3: A. ZOURARI : "Caracterisation de bacteries 




lactiques thermophiles isolees 


de yaourts 




artisanaux grecs", LE LAIT, Vol. 77, N' 4, 1991, 




pages 445-461, XP000921064. 






The new set of Claims 1-9 filed on 27-11 


-01 satisfies the 




requirements of PCT Article 34(2) (b) . Claim 9 has been 




amended so as to specify that the selection of the mutant 




strains is based on their acidifying properties, which are 




different from those of the parental strains, and involves 




comparing acidification kinetics. Support for this amendment 




can be found on page 13, lines 12-14, of 


the description, 



Fonii PCT/IPEA/409 (Box V) (Januan^ 1994) 



PRlflmhlNARY EXAMINATION REPORT Wfrj. 



national ^plication No. 

INTERNATIONAL PRlUVhlNARY EXAMINATION REPORT NPi./pj^ 00/02577 



and on page 16, lines 6-19. 



Claims 1-8 define the use and method of implementing a 
Streptococcus thermophilus (ur-) strain in the manufacture 
of cheeses or fermented dairy products, in order to obtain 
acidification kinetics which are not dependent on the milk 
constituent content. Claim 9 defines a method for selecting 
a Streptococcus thermophilus (ur-) strain based on 
acidification kinetics • None of the prior art documents Dl- 
D3 discloses a use or method as claimed, or contains any 
indication of the subject matter of Claims 1-9. The subject 
matter of Claims 1-9 is therefore novel and inventive. 

Dl examines not the acidification kinetics but the CO2 
production of Streptococcus thermophilus (ur-) strains. This 
document does, however, contain indications of the rate of 
acidification (see page 18, right-hand column, first 
paragraph) which, by contrast, show no difference in 
relation to the parental strains (ur+). 

D2 concerns the selection of Streptococcus thermophilus 
strains which are advantageous in cheese manufacturing. In 
particular, this document discloses the use of (ur+) strains 
all of which display urease activity, except for one (strain 
8A, Table 4). However, the acidification properties of the 
urease-def icient strain 8A are not studied separately from 
those of the other ur+ strains. Strain 8A was therefore not 
selected specifically for the fact that it does not 
hydrolyse urea. Moreover, D2 provides no indication that the 
acidification properties of strain 8A are independent of the 
composition of the milk. 

D3 concerns the characterisation of 5. thermophilus 
strains all displaying urease activity and contains no 
indication prompting a person skilled in the art to select 
exclusively from strains displaying no urease activity or 
reduced urease activity. 
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PCT 



<IO) Kumoro de pK^bUcation mternationale 

WO 01/22828 Al 



(51) Ciassificatioo interoattociale des brevets^: A23C 9/123, 
I9/C62 



CORRIEU, Georges [FR/FR]; % avenue des COmbat- 
k F-7SZZ0 Vicollay flPR). 



(21) Nucnem de la denande internationaie: (74) 

PCr/FR0OKQS77 



Maadataire: JACOBSON. Claad^ Cabinet LavaiXi 2, 
place d*£sdeiuie d'OrveSr JF-75441 Piads Cedex 09 (FR>, 



(23) Bate de d£p&t lucernational: 

15 septtmbce 2000 (15.09.2000) 



(25) Laague de depot: 



(2i6) Langne de publlcatioa) 



(50) Boonta relatives ^ la pHoritc: 

99/11677 17 septeinbre 1999 (17.09.1999) FR 

(71) Beposants (Jsoa/r /oitf Z» £tats designes satrf'U^ : TEXEL 
[FR/FR]; d'aetivit& de Bvod^ies. F-$6220 Dange 
Saint Remain (FR)> INSTTTCT NATTONAl* BE 
RECHERCHE AGRONOMXQUE (FR/FR]; 147, rue de 
I'Ouxveisite.. F-7533& Paris Cedex 07 (FR). 

(72) InvcQteurs; ct 

(75) Inventeurs/Beposants (poitr US seuletnenOi SEPITL- 
CHR£, Anne^Marie CPR/FR]; 1 1. xue Mareau OiaiimifTi, 
F.37550 Saint-Avectin (FR). MONNET, Christophe 
[FR/FR]; 69, me Xaccjees Dotand, f-7S370 Flaisir CFR). 



(M) Etats d&ignes (natiomi)! AE, AG, AI^ AM, AT, AU, A2, 
BA, BB, BO, BR, BY, BZ, OA, CH. CN. CR» CU, CZ, DE, 
DK, DM, DZ, EE. jes. Fl. 0B. C5D, GE, OH, GM. HR, HO, 
ID, IL, IN, IS, JP. KE, KG, KP. KB, KZ. LC, LK, LR, LS. 
IX LU, I.V, MA, MD, MG, MK. MN, MW, MX. MZ, NO, 
liZ, PL, FT, RO. RU. SD, SE, SO, SL SK. SL, TI.TX, TR. 
TX TZ, UA, Ua US, U2; VN. YU, ZA, ZW. 

(84) £cat5 desires (regfonal)i brevet ARZPO (GH, GM, KE, 
LS> MW; MZ, SD, SZ, UG, ZW)» brevet euxasien 
(AM. AZ, BY KG. KZ, MD, KU, XT, TMX bnrvet Burapden 
(Ar,BaCH,Cy,DE.DK,ES,FI.FR,GB,GR,lE,n;UJ. 
MC. NU nr, SE), brevet OAK (BF, BJ. CF, CG. a, CM, 
GA, CaC GW,ML,MR, NE, SN. TP, TG). 

Piiblite 

— Av6e ra^em de rechsrche SntenuaionaJe. 

En C£ qid conceme les codes a deux lettres et autr^s abrevia- 
tions, se refers aux "Notes ej^Ueathes relatives awe codes et 
abrSvlations'' figurant au dibut de ehagtte monero orSmnre de 
la Gazette du PCT. 



(54) Tlile: USB OF STRAINS OF STREPTOCOCCUS IHERMOFHILUS WHICH ARB INCAPABLE OF HYDROLYZENG 
^ UREA IN DAIRY PRODUCTS 

(54) Titrc: UnUSAnON DE SOXKUffiS STREPIOCOCCUS THEmOPmUJS INCAPABtBS D-HYDROLYSER fUREB 
~ DANS DES PRODDXTS LAIXIERS 

oo 

(57) Abstract; The invenoon relaxes to die use of at leasr cmc stxain of 5h«p/ococa» thermcphilus whidi is at lease pardaOy, pzefo- 
ably toiaUy, incapable of hydcolyzing urea in ibe manufacture ci (dieese or fermeaied dairy products snch as yoghurts in order to 
obtain an acidifieadon Idnedc «iucb is ind cpeo dent from tbe cosienc ci vanous components of milk. 

(57) Abrege: Gene inveation conceme rwilisadon d*au moins ime souche Streptococcus fhermophilus au moiss paiticllexnexit, de 
^ pxefdrence totalement, iacapabte d'bydrolyser Turcc, lors de Xa fabrication de ficoma«es ou de produits Udders fecinentes te]s que dss 
1^ yaoartS} pour obteair uae oji/^cique d*ac»dificadon sobstandeUemeot ind^endante de la leneur en divecs composants do laic 
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CLAIMS 

1. Use of at least one strain of Streptococcus thermophilus 
which is at least partially, preferably totally, incapable of 
hydrolyzing uxea, during the manufacture of cheeses or 
fermented dairy products such as yoghurts, in order to obtain 
an acidification kinetic which is substantially independent of 
the content of the milk in terms of its constituents. 

2-. use according to Claim 1, in which the acidification 
kinetic is substantially independent of the urea content of 
the milk. 

3. Use according to Claim 1, in which the acidification 
kinetic of the milk is substantially independent of the nickel | 
or cobalt content of the milk. 



4. use according to one of the preceding claims, in which the 
acidification. kinetic of the milk does not exhibit any 
temporary slowing down. 

5. use according to any one of the preceding claims, in which 
the Streptococcus thermophilus strain is the strain 29B-K 
registered at the CNCM under the number 1-2311. 

6. use according, to any one of Claims 1 to 4, in which the 
Streptococavs thermophilus strain is the strain 298-10 
registered at the CNCM under the number 1-2312. 

7. Method for obtaining, during the manufacture of cheeses or 
fermented dairy products such as yoghurts, an acidification 
kinetic which is substantially independent of the content of 
the milk in terms of its constituents, in which there is 
incorporated with the milk at least one strain of 



I 

Z£0Q ^T9"0N 
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st:rBptococcvs thermopSflus which is at least parWlly, 

preferably totally, incapable of hydrolyzing urea. 

8. Method according to Claim 7, in which there is 
incorporated with the milk at least one mutant strain of 
Streptococcus thermophilus which is at least partially, 
preferably totally, incapable of hydrolyzing urea, it a 
seeding rate lower than the seeding rate used for the parent 
strain of Streptococcus thermophllus capable of hydrolyzing 



urea . 



9. Method of selecting Streptococcus thermophilus strains 
useful during the manufacture of cheeses or fermented dairy 
products, in which mutant strains of Streptococcus 
thermophilus which, are at least partially, preferably totally, 
incapable of hydrolyzing urea, allowing an acidification 
kinetic to be obtained which is substantially independent of 
the content of the milk in terms of its constituents, are 
selected for their ability to acidify a milk according to 
acidification kinetics which are variable compared with the 
acidification kinetics of the parent strains. 
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1 . Le present rapport d'examen prdlimfnaire international, etabli par radministaration charg^e de I'examen preliminaire 
intematiorial, est transmis au deposant confonmement k Tartide 36. 

2, Ce RAPPORT comprend 4 teuilles. y compris la presente feuilie de couverture. 

S n est accompagni d*ANNEXES, c'est-Si-dlre de leullles de la description, des r©vendioatlor« ou des dessins qui ont 
et6 modiriees et qui eervent de base au pr^nt rapport ou de feullles contenant des rectlficaiiorte fahes auprfes de 
I'adminlslration chargee de I'examen pr^iiminalre international (voir la regie 70.16 et I'instnjcHon 607 des Instmctions 
administratives du PCT). 

Ces annexes comprenneni 2 feuilles. 



3. Le present rapport contient des indications relatives aux points suivants: 



d'appiication industrieiie 

Absence d'unlte de rinveniion . . 

Declaration motivee selon I'arllde 35(2) quanr a la nouveaute, I'actlvit^ inventivi 
d'applicatton industrlelle,- citations et explicatlor^ d Tappui de cette declaration 
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VJ 
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□ 
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AAPPORT D'EXAMEN 

PR^LIMINAIRE INTERNATIONAL Demande int mationale n* PCT/FROO/02577 

I. Base du rapport 

1 En ce qui concerne les elements de la demande imernalionale {/es feuifles de remplacement qui ont et^ remises 
a Voffice r^cepteur en r^ponse a arte invitation faits eonformement k farticle 14 sont consld6r6es dans ie present 
rapport comme "initiaiement dSposees" et ne sont pas Jointes en annexe au rapport puisqu'etles ne oontiennent 
pas de modifications (regies 70. 16 et 70. 17)): 

Description, pages: 

■J .20 version initSale 

Revendieations, N"": 

1.g repue(s) avec telecopie du 27/11/2001 
Dessins, feuilles: 

i.iS version initiale 



2 En ce qui concerne la langue, tous le$ Elements indlqu^s ci-dessus ^taient h )a disposition de Fadministration.ou 
lui ont et6 remis dans fa langue dans laquelle la demande Internationale a et^ d6posde, sauf indication contraire 
donnee sous ce point 

Ces elements etaient h ia disposition de radministration ou lui ont 6t6 remis dans la langue suivante: , qui est : 

□ la langue d'une traduction remise aux fins de la recherche intematlonale (selon la r6gle 23.1 (b))- 

□ la langue de publication de la demande Internationale (selon la rfegle 48.3(b)); 

□ ia langue de la traduction remise aux fins de i'examen pr^liminaire Internationale (selon ia rfegle 65.2 ou 
55.3), 

3 En ce qui concerne les sequences de nucleotides ou d'acide amines dlvulgu6es dans la demande 
Internationale (Ie cas 4cheant), I'examen preliminaire intemalionale a et6 effectu6 sur la base du listage des 
sequences : 

□ contenu dans la demande intematipnale, sous fomne ^crfte. 

□ depose avec ia demande intemationale, sous fpmie dechiffrable par ordlnateur. 

□ remis ulterieurement a Tadministration, sous forme §crtte. 

□ remis ult6rieurement ^ Tadminlstration, sous fornie dechiffrable par ordinateur. 

□ La declaration, selon iaquelle ie listage des sequences par ecrit et foumi ulterieurement ne va pas au-del^ 
de la divulgation faite dans la demande telle que d6pos6e. a 6t6 foumie. 

□ La declaration, selon laquelle les informations enregistrees sous dechiffrable par ordlnateur sont identiques h 
celles du listages des sequences Presente par ecrit, a 6te foumie. 

4. Les modifications ont entraTne rannulation ; 



Formalaire PCT/tPEA/409 (cadres l-Vlll. feuUle i) (juiltet 1996) 
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□ de la description, pages: ^ 

□ des revendications, n®* : 

□ des dessins, f euilles : 

5 n Le present rapport a et6 formula abstraction falte (de certaines) des modifications, qui ont 6t6 considerees 
cornme allant au-del& de I'expose de I'invention tel qu'ii a ete depose, comme il est indiqu^ cl-aprfes {Tbg]e 
70.2(c)) : 

(Toute feuille de remplacement comportant des modifications de cette nature doit etre indiquee au point 1 et 
annexSe au present rapport) 

6. Observations complementaires, le cas ech^ant : 

V. Declaration motivee selon I'arliele 35(2) quant a la nouveauti, I'activite Inventive et la possibilite 
' d'application industrielle; citatlona et explications a I'appui de cette declaration 

1, Declaration 

Nouveaut6 Our: Revendications 1-9 

Non : Revendications _ 

Actlvite inventive Oui : Revendications 1-9 

Non: Revendications 

Possibilite d'application industrielle Oui: Revendications 1-9 

Non : Revendications 

2. Citations et explications 
voir f euille separte 




Formulaire PCT/IPEA/409 (cadres l-vill. t©uille 2) QuillGi 1998) 
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RAPPORT D'EXAMEN Demande international^ PCT/FROO/02577 
PRELIMINAIRE INTERNATIONAL - FEUILLE SEPAREE 



Cone rngnt le point V 

Declaration motivee selon Tarticle 35(2) quant a la nouveaute, Tactivite inventive et la 
possibilite d'appHcation industrielle; citations et explications a Tappui de cette declaration 

II est fait r6ference aux documents suivanls: 

D1 : W. TINSON: 'Metabolism of streptococcus thennophilus' THE AUSTRALIAN JOURNAL OF 

DAIRY TECHNOLOGY, vol. 37, no. 1, 1982, pafges 17-21. XP0021 41 061 che dans la demande 
D2: B, BIANCHI SALVADORI: •Characteristics of some streptococcus thennophilus strains for the 

preparation of starters dehydrated for direct inoculation !n cheese-vats' SClENZA E TECNICA 

LATTIERO-CASEARl A. vol. 34. no. 4, 1 983, pages 227-248, XP0009209S6 
D3: A- ZOURARl: 'Caract^risation de bacteries lactiques thermophiles Isoldes de yaourts 

artisanaux grecs' LE LAIT. vol. 77, no. 4, 1991, pages 445-461. XP000921064 

Le nouveau jeu de revindications 1-9 depose le 27-1 V01 renriplit les conditions enoncees a 
I'article 34(2)b PCT. La revendication 9 a 6te modifi6e de maniere a preciser que la selection i 
des souches mutantes est basee sur leurs propri^tes acidifiantes differenles de celles des 
souches parentales, par comparaison des cinetlques d'acidification. Le support pour cet ^ 
amendement se trouve page 13, iignes 12-14 de la description, et page 16. Ilgnes 6-19, 

Les revendications 1-8 definissent ("utilisation et le proc6d6 de mise en oeuvre d'une souche 
Streptococcus thermophilus (ur-) dans la fabrication de fromages ou de prodults laltiers 
fermentds pour obtenir une cinetique d'acidlfication independante de la teneur du lait en ses 
composants. l-a revendication 9 definit un proc6de de selection d'une souche S/reprococcu5 
thermophilus (ur-) base sur la cinetique d'acidification. Aucun des documents d'art anterieur D1- 
D3 ne divulgue une utilisation ou un proced§ tel que revendique ni ne contient d'indications qui 
pourraient mener a i'objet des revendications 1-9. L^objet des revendications 1-9 est par 
consequent nouveau et inventlf. 

D1 n'etudie pas la cinetique d'aciditication nr^ais la production de CO2 de souches 
Streptococcus thermophifus (ur-): Le document contient malgre tout des indications concemant 
la Vitesse d'acldification (of, page 1 8, colpnne de droite, premier paragraphe), qui au contraire ne 
present© aucune diftdrence par rapport aux souches parentales (ur-h). 

D2 concerne la selection de souches Streptococcus thermophilus avantageuses dans la 
fabrication de fromages. Le document divulgue surtout Temploi de souches {ur+) qui toutes * 
presentent une activite ur^asique, sauf une (souche 8A, tableau 4). Les qualites d'aciditication 
de la souche 8A deflciente en urease ne sont toutefols pas etudiees jndependamment de celles 4 
des autres souches ur+. La souche 8A n'est done pas particulierement selectionnee pour son 
absence d'hydrolyse de Turee, Par ailleurs, le document D2 n'indique nullement que les qualites 
d'acidification de la souche 8A sont independantes de la composition du lait. 

D3 a trait a la caracterisatlon de souches & thermophilus possedant toutes une activite 
ureasique et ne contient pas d'indication qui menerait rhomme du metier a la selection parmi des 
seules souches deficientes en activite ur6asique ou presentant une activity ureasique reduite. 
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TRAITE DE COOgERATlON EN MATIERE DE BREVETS 

^ # 

Expediteur : le BUREAUlNTCRNATiOMAL 


PCT 

MATinf^TlON RELATIVE 
A LA PRESErrTAHON OU A LA TRANSMISSION 
DU DOCUMENT OE PRIORITE 

(instruction administrative 411 du PCT) 


Destmataire! 

JACOBSON, Ciaude 

Cabinet Lavoix 

2, pface d'Estienne d'Orves 

r-7Q44i Paris cedex Q9 

FRANCE 


Date d'expedltion (jour/mois/annfte) 

01 novembre 2000 (01 .1 1 ,00) 


Refi§pence du ddssier du deposant ou du mdndatairo 

BET 00/0966 


. NOTIFICATION IMPORTANTE 


Demands Internationale no 
PCT/FROO/02577 


Date du d6p6t international (jour/mois/annee) 
15 septembre 2000 (15.09.00) 


Date de publication Internationale Oour/mois/annee) 
Pas encore publ{4e . 


Date de priorlte Uour/mois/annee) 

17 septembre 1999 (17,08.99) 


D4posant 

TEXELetc 



1. La date de reception <sauf lorsqua les lettres "NR" figurant dans la colonne de droite) par le Bureau international du ou des 
documents de priority correspondani a la ou aux demandes ^numen^es d-apr^s est notifiee au deposant. Sauf indication 
contraire consistant en un ast^risque figurant I cote d'une date de reception, ou les lettres "NR"* dans la colonne de drorter 
\9 document d« pnoritd cn queaticn a ite prdsent^ oU 'Crahsmis au Burjeau international d'une maniere conforme a ta 
regie 17.1 .a) ou b). 



2, Ce formulaire met d Jour ei remplace toute notification relative a la presentation ou ^ la transmission du document de priority 
qui a M envoy^e precedemment. 

3, Un asterisque(*) figurant i cAt6 d*une date de reception dans la colonne de droite signala un document de priority preaente 
ou Transmis au Bureau intemaxional mais de maniere non conforme A la regie 17.1.a) ou b). Dana ce cas^ ratteniion du 
deposant esc appel6e sur la regie 17.1. c) qui stipule qu'aucun office dtognS ne peut decider da ne pas tenir compte de la 
revendieation de priorite avant d'avofr donn6 au diposant la possibility de remettre le document de priorite dans un d^Iai " 
ra'fsonnable an I'espece. 

4, Les lettnes "NR*" figurant dans fa colonne de droite signalent un document de priority que le Bureau international n*a pas 
re^u ou que le deposant n*d pas demande a rofflce rdoepteur de preparer et detransmettre au Bureau international, 
cenfonmement d la rdgle 17.1. a) ou b), respecdvement. Dans ce oas, rammion du deposant est appelde sur la r^gle 17.1.c) 
qui. stipule qu'aucun ofTioe d^sfgnS ne peut didder de ne pas tenlr compte de la revandfcaxion de priority avant d*avoir donn^ 
au deposant la possibilite de remettre le document de priority dans un delai raisonnable en Tespece. 

Date de prierHfe Demande de prioritfi n* Pavs. office rfeaionai qu pPte dg rgpapyftp du 

office rycep aur salon le PCT document da Priprrty 

17 sept 1999 (17-09.99) 99/11677 FR 17 octo 2000 (17.10.00) 



Bureau international de POMPI 


Fonctionnaire autoris6: / 


34, chemin des Colombettes 


Philippe Becamel {yfj 


1211 Geney 20^ Suisse 


no de tSiycoptaur (41-22) 740.14.35 


no de ty lypiione (41 -22) 338.83.38 \ 



Formulaire PCT/iB/304 (juillet 1993) 
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TRATTE DE QOOPfeHATlON EN WlM.WriE LL^ZwEf i-^.^^Al 333M 



F^pedllGUr: UADMINISTRATION CH^He DE 

LEXAMEN PRELIMINAIRE INTERNATIONAL 



Destlnataira! 

LE GUEN Gerard 
CABINET LAVOIX 
2, place d'Estienne d'O: 
75441 Paris Cedex 09 
FRANCE 




PCT 



R6t6renoB du dossier du d6posant ou du mandatair© 
BET 00/0866 



NOTIFICATION DE TRANSMISSION DU 
RAPPORT D'EXAMEN PRELIMINAIRE 
INTERNATIONAL 

(r^gle71.1 du PCT) 



Dale d'exp^dldon 

(iwrAnois^!ann4e) 1 8.0 1 ^002 



NOTIRCAIION IMPORTANTE 



Demand© iniemationale No. 
PCT/FROQ/02577 



Date du d^t intemafional (^f/mois^ann4e) 
15/09/2000 



Date dd priority (four/mols/lannee) 
17/09/1999 



D6posant 
TEXEL 



1 II est notifie au deposant que Tadministratlan chargee de Pexamen preliminaire international a ^tabli le rapport 
tf examen preiiminaire international pour la demande IntemationaJe et Je tui transmet ci-joint, accompagne, le 
cas ech^ant, de ces annexes. 

2. One copie du present rapport et, le cas ech§ant, de ses annexes est transmlse au Bureau intenrjational pour 
communication a tous les offices dius. 

3 Si lel ou tel office 6\u I'exige, le Bureau international 6tablira une traduction en langue anglaise du rapport 
{'exclusion des annexes de celui-ci) et la transmettra aux offices interess6s. 

4. RAPPEL 

Pour aborder la phase national© auprfes de chaque office elu, le deposant doH accomplir certains actes (d4p6t 
de traduction et paiement des taxes nationaies) dans le delai de 30 mois a compter de la date de priority (ou 
plus tard pour ce qui conceme certains offices) (article 39-1) (voir aussi le rappel envoye par le Bureau 
Intemiational dans le fomiulaire PCT/lB/301). 

Losrqu'une traduction de la demande Internationale doit etre remise a un office eiu, elle doit comporter la 
traduction de toute annexe du rapport d'examen preiiminaire international, 11 appartient au deposant d'6tablir ia 
traduction en question et de ia remettre directement k chaque office elu interess4. 

Pour plus de precisions en ce qui conceme les delais applicables et les exigences des offices elus. voir le 
Volume II du Guide du deposant du PCT. 



Nom et adresse posiale de radminstration chargde de rexamen 
prgfiminaire international 

Office europ^en des t)revets 

^ D-80298 Munich 

T61. +^9 89 2399 - 0 Tx: 523656 epmu d 
Fax: -Hi© 89 2399 - 4465 



Fonctionnalre autoris^ 
G6tz,K 

r€A,*A9 89 2399-73B1 




Formulairo PCT/IPEA/416 O'uiilet 1992) 
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PCX 

REQUfeTE 



Lc soussigne reqirien que U prcsentc demuide 
Internationale soit tiaitec conformemcnt au Traite de 
cooperadoD en mauere de brevets* 



» Reserve a r<^^^^cept( 



pteur 



Demande interoMionale n* 



Date du depdt international. 



Nom.de rpffice reccpteur et **Dennande intemaiion&Ie PCT* 



Reference du dossier du deposant ou du mandaxaiFe ffacidtaiij) 
(Ilcmticterrscaimaxhtim) BET 00/0866 



Cadre nM TITRE DE ^'INVENTION " Utilisation de souches Streptococcus th^xmophilus 
incapables d'hydrolyser I'uree pour maxtriser les ciji^tiques d'' acidification du 
lait dans I'induatrie laitlera ^ , 


Cadre n" 11 D^POSANT 


NomctadressB : (Nom de/amille suivi dtt prenam; pour unepersonn^ morale, d&ngnaitop 

Padresse indiquee dans ce cadre est I'Etai ou fedeposant a son domicile si aucun dtmidle 
rt 'est indique ei-dessous.) 

TEXEL 

Zone d'activites de Buxi^res 
86220 DANGE ST ROHAXN FRANCE 


pn Cenc personne est aussi 
' inventcur. 


n»de telephone 


n" de taccopieur 


de t^&npiinieijr - 


Nationaltte (nom dc TEm) : j-r 


Domicile (nom de TEtai) : pR 


Cctte personnc est r— 1 tousles Etats rTQ. lou&lesEtatsdcsiffMbsauf f— 1 te$Eiatfi4Jnisd'Anv£nquc i i Ics Eiais iadioues dans 
fifipr'<^anTr"ur' L 1 d^signfis Lfj lesEais-Unis d*;5nfiriqoe 1 1 sculemeai LJ lc cadre Jupplinwntairt 


Cadre n» III AUTRE(S) DEPOSANT(S) OIJ (AUTRE(S)) I1WENTEUR(S) 


Nom ct adresse ; (Nam de famille suM du preaom; pourtmepersonne morale^ d^i^ation 
qfficielle complete. L^adresiedoU comrendreleepdAposmleilenom^ Leboysde. 
radresse indiquee dans ce cadre est VEtat Ou h depasatU a son domtedesi aucun domicile 
n 'est indigud ci'dessous.) 

INSTITUT NATIONAL DE LA RECHERCHE AGRONOKIQUE 

147 rue de 1* University 

75338 PARIS CEDEX 07 FRANCE 


Cene personnc esc : 
PX] dcposant seulentent 

[~ \ deposani et.invenieur 

1 \ inventeur seulement 
(Si cene case est cockee. 
ne pas remplir la suite.) 


Nationalite (nom de r£tai) 


Domidle (nom de I'iiai) ; 


dJpo^^ ' 1 Idesignis lesEtars-Umsd'iGrwrique j 1 seglemcnt - | — ) le cadre supplcmcnmrc 


px] I>'autres dcpo$anis ou invcnteuR sow indiques sur une fcuille annexe. 


Cadre »- IV MANDATAIRE OU REPRESENTANT COMMW; OU ADRESSE POUR l*A CORRESPOIVDANCE 


Lb personnc doniridentilc est donnec ci-dessousesi/a^de&ignte pour ag^rau nom duou rTTTj 
dcs deposants auprcs dcs autoiit^ incemationalee coxnpetecies, consne: Lsi-J 


mandaiaire ^ \ repr&sentant common 



j Nom 



JACOB SON Claude 

CABINET LAVOIX 

2, Place d'Estienne d'Orves 

75441 PARIS CEDEX 09 FRANCE 



01 53 20 14 20 



n* de tclecopleur 

m 7^1 



n" dc tAlcin^metif 



□ Adrr&sc pour la correspondancc r cocher cette case \orsquc aucun inandatatrcm repr^OTW^ 
a Quel^spacc ci-dessusea utilise pour indtqucr une adresse spiciale a laqoellc U corregpondance doit ^tre ctivoyec. 
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FormulaircPCT/RO/lOl (premiere feuiUc) GuiUet 1998; reimpreasion juiUci 20CM)) yoir les notes relatives aufonmdaire de requite 

z^m iTs-ON 3Nboa sNana <- 9S t?g pl bp T0 



\ 

\P'SX 



"suite dU Ollrc D* 111 1 ILLiJJ U LI 4|^(S> OU (AUTRE(S)) |NVENTEUR(S) 



Penillen- .Z. 




II •«/ indigue chdcssous,) 

SEPULCHRE Anne-Harle 
11, rue Moreau Chaumten 
37550 SAINT-AVERTIN FRANCE 



Cettepersonneesi: 
[^_) deposant seulement 

] deposant ei inventeur 

j I inventeur seulement^ 
nepasrea^Hr la stale,) 



Nationalitc (nom dc TEtei) ; 



Domicne (ncan dc VilaX) : 




Christophe • 
69 > rve Jacques Durand 
78370 PLAISIR FRANCE 



Gene pcrsonne est : 
P I d^sant seulement 

^^J. d^SBzic et inventeur 

I { inventeur settlement 
nepexrempiirlasuUt^ 



NationalUc (nom de I'Etai) : 



FR 



Domicile (nom de Tficat) : 



FR 



Ccrte pcTSonne est 
deposant pour : 



tousles Etais I 1 tou&les Eiats design^ S9uf 

\ 1 dcsigj^<is I I les Etats-Unift d'Amerique 



seulcmetti I I 1© ca<Jre suppli 



-esse ineuquej 4ans a 

CORRXEU Georges 

2; avenue des Combat t ants 

78220 VIl^OFLAY FRANCS 



jonne mOralCt designaiiop 
te nom du pays. Lej>aysae 
domicile si aucun domicue 



Cettc personne cSl ; 

deposant sedlemem 

pC] deposant et inventeur 

P } iiiventeur seulment 
— (Siegttecaseestcochee. 
ne pas rempiir la sauej 



Nationality (nom de r£.tat) : 



FR 



Domicile (nom de TEca) : 



FR 



j Cette personne est 
I d^osant pour : 



^isiftm et adrcsse - fNom defamille suivi du prinom; pour unepersonne mt^ale, d^ignation 
KSi^JTi^^dk^^cadre est ritat oik le d^sSnfa son doms^le si auam JamU^e 
n 'e5l utdigue d-dessants.) 



I Nationality (nom dc I'fital) ; 



Cette personne est : 

I I dqposant seulement 

\ \ deposant ct inventeur 

I J inventeur aeulement 
(Siceoe easeesi eoiAee, 
ae pas renqfiir la suUeJ 



Domicile (nom de VEtat) : 



Cene personne est 
I deposant pour : 



□sssf- □istafes.'J«5S Dftfesr'-"-^" □f.^^teffl 



I Q D'aiitres dcposams ou invcnieurs s«mt indiques sm une sutre Icuille annexe. 
FormuUite PCT/RO/lOl (feuiUe annexe) OuiUei 1998; reimpression jniUet 2000) 



Voir las wtmes relatives au/ormulaira de requite 



3Nboa SNana <- 9S pq pl bp tb 



XpiSX 2002/£0/£Ti 



Cadre n*V DESIGNATION P'ETATS 




It a la Tes!e 4.9.b) (coeher ies cases a^ropriees: une au moins doU ( 'AreJ : 



Les d^gnations suivantes soiit &ites eonf< 

WAP Brevet ARIPO : GH Ghana, GM^pUc, ke Kenya, i^i^^o, Mw M|^wi 

SL Sierra Leone, SZ Swaaland, TZ RcpuWwue-UTiie de Taiuanie, UG Ouganda, ZW ZnnOaDi 



ozarnbiquev SD Soudan, 

ut autre Eia2 qui esc un £iat 



[ m emre forme 



SL Sierra Loone, SZ Swaaiand, TZ RcpuWiqu 
contiBCtant dii Protocolc de Harare CI du PCT 
B EA Brevet evnsieik:: AM Aitnteic AZ A2eib«djMi< BY Belanis, KG Kirghi^^gtan> KZKBTaV h s te n, MP R^ublique de Moldova, 
RV Ped^ailon de Russic, TJ TadJUdstaa^ TM TmiaaaascBn tx tout aunv £iat qui est un Etat coDtnctant de U Convention sur 
)^ brevet eurasien et duJ^CT 

63 EP Br«vct enmpien ; AT Autriche, BE Belgique, CH t LI Suisse et Liechtenstein » CY Cbypre. P£ Anemagne, 
DK Danemu^k, ES Espagne, FI Finlande, FR France, GBR yaume-Uni, GR Gricc. lE.lrlande. IT Italic^ 
LU Uixcnibaun?. MC Monaco. NL Pays-Bas, FT Portugal, SE Suede et tout autre Etat qui esc un Eiat contractant de la 
ConvenricMi sur le brevet cuiop6en ci du PCT 
OA Brevet OAPI : BF Burkina Fasb> BJ B6ntn, CF Rcp'ublique eepnfricaine, CG Congo, CI C^te d* I voire, 
CM Cameroun, GA Gabon, GN Guinee, GW GuineeiAissau, ML Mali. MR Mautitanie, ME Ni£6r» SN Senegal, 
TD Tchad, TG Togo ct lout autre £xai qui est un Ecu membre de TOAPl et un Etat contractant du PCT (si 1 

depvtecsioncudetrt^itemenlestsovMtie^kpridursurkU^^ « • . 

Brevet nationai (>i une autre forme ie protection ou detraHmmeasouhciteer lepredsersurla lignepointillie) : 
aAE emiratsaTabcsunis B LC Sainte-Lucie 

SI AG Antigua-et-Baibtida B LK Sri Lanka 

El AL Albanie B LR Liberia 

0 AM Armfinie H LS Lesotho 

S AT Autnchc ^ - IS LT Utuanie 

S XV Auitialie B LU Luxembourg 

a AZ Azcrbatdjan H LV Leaonte 

Bosnie-Hereegovine H MA Maroc 

Baibade B MD R«pubUque de Moldova 

Bulgarie B MG Madagnscar 

Bresil B MK £x-Republique yougoslave de Maoedoine - 

Belarus - H MN Mongolie 

BeHae B MW Malawi 

CA Canada B MX Mexique 

g) CHetLI Suisse ciLiechtcnfiteCn B MZ Mozambique 

_ CN OiiDC : 0 NO Nor^cgc 

SI CR Costa Rica B NZ Nouvclle^aande - . . 

B CU Cuba H PL Pologne ; 

E C2 Republique tchcque EB PT Portugal 

a DE Allcmagnc H RO Roumanie 

® DK Danemark B RU Fedcrarion de Russie . 

S DM Dominique B SX> 




Spudan 
Suede 
Singapour 
Slov6nie . . . . 
Slovaquie . , . 
Siena Leone , 
TadjikisBm 



Tuiquic 

Tnnite-ct-Tobago 

Republique-Unie de Tanzanie 



H DZ Algeric B SE 

H EE Estonie H SG 

Bl £S BsiMigne B SI 

H n Finlandc EB SK 

B GB Royaume-Uni B SL 

B GD Grenade B TJ 

gj GE Georgie .... - B TM TUrion^iiscazi 

B GH Ghana BTR 

_ GM Gaiid>ie * B TT. 

BHR Croatia B TZ 

HU Hongrie S VA Ukraine 

HID Indonesie B ^Uganda 

IL Israel B US feois-Unis d'Ani^ue 

H IN Inde B UZ Ourfjfldsian 

IS Islande Q VN VietKam 

H JP Japon B VU Yougodavie 

jng KE Kenya , B ZA Afiique du Sud 

B KG Kirghizistan ' B ZW Zufbabwe 

B KP Rcpubliqucpopulsire.dca)ocratiquedeGor6e Cascreserveepourladesinutiotnd^Etazsquisontde^ 

B KR Repubhquc de Coree PCTapi^ la pul>licaiion de la preseme fcuiBc : 

; KZ .KazaldisKan □ ' 

B&bratioD eoncentant les d^sgnalioBS de pr6caiillon : outre les designations feitcs ei'dessus, le dipossot fat aussi confonntoient 
^larcgie 4,9.b) toutes les dcbsignationsqut seiaientautorisces en vertu duPCT, iVcxccption detouted^ignation indiquce dans le cadre 
suppliSmcmaire comroc ftaat excluc de U i>onee de oetie declaration. Le deposant declare que ccs dcsignatoons aadmonnelles sow 
faites sous reserve de confirmation et que toute designation qui n ' est pas confirmee avant 1 ' expuMon d'un delai de 1 5 tnois a compter 
deladatedepri ritcdoitetTcconsid6rteconaBcretir«parledcpofiantArexpteliODdccedto^^ (La eonfirtmuion^yoompns les taxes) 
doit parvenir a I 'office rccepteairdans le delai mois.) 



Formulaire PCT/RO/lOl (deuxieme icuille) (juUlet 2000) 



Voir les notes reUaiveS auformuXaxtc de requete 



^19 'ON 



3Nboa sNdna <- 9s t^s ^ to 



wv9t':ii 'El mil inm 

Feuttlcn* -.4^.*. 



Cadre n" VI REVENDICATION PE 



Date de depot 

de la demande anierieurc 
(jQur/mois/annee) 



0) 



17/09/99 



(2) 




Epo|MJTE 



□ D'autres revendieaxions de pnorite sont 
g-^iq-r^^^"**^ »^ sapplemeitfairc. 



N _ 
de )d demande anterieure 



9911677 



Loxsque la daryandc anti 



demande natkmale : 



demsnde regionale 




unc : 



demande iatemationale : 
office ] 



de Paris tfour la pn>tMitl on de la propnate mdustneue pour icgua »^ 

r 0w^m^'mJ ^ MM A ttrSlglT VkV I. A 1*1 



Cadre VII 



'^ZZ.^^^r xoS CHARCTE DE LA B ECHERCHE INTEKN ATIONALE 

^ I ^ _ ^_ >• . ^ 



Choix de I'adiiuiiistratton chargie 
internatioaale (ISA) f^f p/i«ie«« 
charvees dc la recherche iniemationaU sont ctHnpetenfa 
p^proceder a la recherche intematjona^ mdtquer 
radministraiion cheisie: le code.a deux lenres peut etre 
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UTILISATION DE SOUCHES STREPTOCOCCUS THERMOPHILUS INCAPABLES D'HYDROLYSER 
L'UREE DANS DES PRODUITS LAITIERS 



5 La presente invention concerne la maitrise de la cinetique 

d'acidiflcation du lait lors de la fabrication de fromages ou de laits fermentes 
tels que des yaourts, par la mise en oeuvre de bacteries Streptococcus 
thermophilus au moins partiellement, de preference totalement. incapables 
d'hydrolyser rur6e. 

10 

Streptococcus thermophilus est une bacteria lactique thennophile 
utilis6e comnfie femnent lactique dans I'industrie laitiere. Employee tout d'abord 
pour la fabrication de laits fermentes tels que le yaourt, elie est maintenant de 
plus en plus mise en oeuvre dans la production de fromages. 

15 Cette bacterie transforme le lactose en acide lactique, et pr6sente 

par IS une activity acidlfiante. Dans le cas des fromages notamment, cette 
acidification non seuiement favorise Taction de la pr§sure et la synerese du 
caill§ mais encore inhibe la croissance de nombreuses bacteries indesirables, 
dont certaines sont des bacteries pathogenes, et permet m§me plus ou moins 

20 rapidement leur Elimination. 

L'activite acidifiante de cette bact6rie est cependant doubl^e 
d'une activity d'iiydrolyse de Tur^e. activity qui alfecte la ctndtique 
d'acidiflcation. Tinson et al (1982a) ont montr6 que la reaction d'hydroiyse de 
rur6e, donnant du dioxyde de carbone et de I'ammoniaque, induisait une 

25 diminution temporaire de la Vitesse d'acidiflcation. mesuree par une sonde de 
pH. Les auteurs de cet article en concluent qu'on ne peut pas utillser les 
changements de pH pour mesurer la production d'acide lactique dans des 
cultures de S. thermophilus, car les r6sultats qu'on obtiendrait seraient erron6s 
en raison de la production d'ammoniaque. Par ailleurs Spinnler et Corrieu en 

30 1989 ont observ6 que I'ajout d'uree conduisait ^ une baisse de la vitesse 
d'acidiflcation. 

A I'echelle industrielle, I'hydrolyse de I'urEe par Streptococcus 
thermophilus pose un certain nombre de probldmes. 
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En effet, dans les fabrications fromageres par exemple, les 
operations technologiques (decoupage du caille, brassage etc.) doivent avoir 
lieu a des valeurs de pH donnees, nnais en pratique, ces operations sont 
generalement realisees a des temps determines. De ce fait, les variations 

5 d'activite acidifiante dues a Thydrolyse de Puree entraTnent des defauts et des 
variabilites importantes dans les fromages (texture, taux d'humidite, affinage). 
Martin et al (1997) ont ainsi observe que les variations des teneurs en uree, 
provoquaient des modifications dans les cinetiques d'acidification et dans la 
texture des fromages de type reblochon, confirmant les resultats obtenus par 

10 Spinnler et Corrieu (1989). 

En outre, la production d'ammoniaque augmente le temps 
necessaire pour atteindre un pH donne. Ceci se traduit par une immobilisation 
plus importante du materiel ainsi que par une augmentation du risque de 
contamination par des micro-organismes ind6sirables. 

15 Par ailleurs, il est souhaitable que le lactoserum de fromagerie ne 

contienne pas une quantite excessive d'ammoniaque, car ce lactoserum est 
souvent utilise en alimentation animate. 

Ce phenomene est difficilement mattrisable, notamment parce 
20 que la teneur du iait en uree est variable (generalement de 2 a 8 mM) et qu*elle 
depend en particulier de {'alimentation du betail. Pour paliier ce probieme, 
Martin et al (1997) ont propose de mesurer les teneurs en uree du Iait et 
d'adapter ensuite les parametres de fabrication. Cependant la mise en ceuvre 
d'un tei systeme de dosage de I'ur^e serait tres contraignante, et ne resoudrait 
25 de toute fagon pas les inconvenients dus ^ un ralentissement de la Vitesse 
d'acidification en presence d'uree (dur^e d'immobilisation plus importante du 
mat6riel, augmentation des risques de contamination etc.) et a une teneur 
elevee du lactoserum en ammoniaque. 

30 Les auteurs de la presente invention ont mis en evidence que 

Tutilisation de souches Streptococcus thermophilus n'hydrolysant pas, ou pas 
totalement, I'uree, comme ferments lactiques dans la production de produits 
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laitiers, permettait de resoudre les probl^mes precites. Ces souches sont 
designees "souches ur(-)", dans la suite de cette demande. 

Jusqu'a present, les seules souches Streptococcus thermophilus 
ur(-) decrites sont ia souche CNRZ 407 (Juilliard et al. 1988) et la souche 
5 mutante isolee par Tinson et al (1982b). Cependant, les informations connues 
relatives a ces deux souches ne permettent pas de se rendre compte de 
rinteret technologique des souches ur(-). 



La presente invention a done pour objet T utilisation d"au moins 
10 une souche Streptococcus thermophilus au moins partiellement, de preference 
totalement, incapable d'hydrolyser rur§e, lors de la fabrication de fromages ou 
de produits laitiers fermentes tels que des yaourts. pour obtenir une cinetique 
d*acidification substantiellement independante de la teneur du lait en ses 
composants. 

15 Dans le cadre de la presente invention, on entend par "ia 

cinetique d'acidification" la variation du pH du milieu de fermentation en 
fonction du temps. 

Par « teneur du lait en ses composants», on entend en particulier 
les teneurs en uree des laits, qui different d'un lait a Tautre, selon rorigine de 

20 Tanimal ou son alimentation. On entend egalement les teneurs en d'autres 
composants du lait qui sont impliques dans le metabolisme de Turee. Parmi ces 
composants, on peut citer par exemple le nickel ou le cobalt Ces composants 
peuvent §tre presents naturellement dans la matiere premiere utiiisee (le lait) 
ou avoir St^ ajoutes. 

25 

La presente invention a §galement pour objet un proc^dS pour 
obtenir, lors de ia fabrication de fromages ou de produits laitiers fermentes tels 
que des yaourts, une cinetique d'acidification substantiellement independante 
de la teneur du lait en ses composants, dans lequel on incorpore au lait au 
30 moins une souche Streptococcus thermophilus, au moins partiellement. de 
preference totalement, incapable d'hydrolyser Turee. 
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Les souches Streptococcus thermophilus ur(-) mises en oeuvre 
conformement a la presente Invention peuvent §tre obtenues par un traitement 
nnutagene ou par mutation spontanee, ou encore etre isolees dans la nature. 

Les souches 298-K et 298-10, qui sont respectivement un mutant 
5 spontane et un mutant obtenu apres traitement mutagene. ont ete deposees a 
la CNCM le 14 septembre 1999 sous les numeros 1-2311 et 1-2312, 
respectivement. 

Toute souche ur(-) criblee selon le protocole de Tinson et al 
(1982b), ou de preference selon le protocole decrit dans I'exemple I, peut 
10 egalement etre utilis6e. 

Les souches Streptococcus thermophilus ur(-) peuvent etre 
utilisees seules ou en melange avec d'autres microorganismes tels que des 
lactocoques, des lactobacilles, ou tout autre microorganisme utiiisable dans 
r Industrie laitidre. 

15 

Les auteurs de la presente invention ont montre que Tinteret des 
souches Streptococcus thermophilus ur(-) est multiple. En effet, ils ont mis en 
evidence que les mutants ur(-) permettent non seulement de maTtriser les 
variations des cinetiques d' acidification, mais qu'ils sont en outre stables et 
20 presentent une bonne croissance dans le lait. 

Par ailleurs, les souches ur(-) permettent d'obtenir des cinetiques 
d'acidification du lait regulieres, qui ne presentent pas de ralentissement 
temporaire, fonction de la concentration en uree, contrairement aux cinetiques 
observees avec les souches ur(+). 
25 Les souches ur(-) ne produlsent pas d'ammonlaque lors de leur 

croissance dans du lait, ce qui est avantageux dans Toptique d'une utilisation 
du lactoserum dans ('alimentation animate. 

Enfin, les souches selectionnees pour leur phenotype ur(-) 
presentent de maniere surprenante des caracteres acidifiants variables, par 
30 rapport aux cinetiques d'acidification observees avec les souches parentales. 

Par "cinetique d'acidification variable", on entend une cinetique 
d'acidification par exemple plus rapide ou plus lente par rapport aux cinetiques 
d'acidification observees avec les souches parentales. On peut aussi parier 
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"d'heterogeneite" entre les cin6tiques d'acidlfication des differents mutant ur(-) 
vis-a-vis des souches parentales. 

Uinventlon a done egalement pour objet un procede de selection 
de souches Streptococcus thermophilus utiles lors de la fabrication de 
5 fromages ou de produits laitiers fermentes, dans lequel des souches 
Streptococcus thermophilus mutantes, au moins partiellement, de preference 
totalement incapables d'hydrolyser Turee, permettant Tobtention d'une cinetique 
d*acidification substantiellement independante de la teneur du lait en ses 
connposants, sont selectionnees pour leur capacite a acidifier un (alt selon des 

10 cinetiques d'acldification variables par rapport aux cinetiques d'acidification des 
souches parentales. 

De nnani6re gen6rale, le choix des proprietes acidifiantes des 
souches ur(-) peut etre effectue en fonction de !a technologie de fabrication 
fromag^re ou de laits fermentes, pour laquelle ces souches sont mises en 

15 oeuvre. 

Ainsi, certaines souches ur(-) se caracterisent plus 
particulierement par une absence du phenomene de post-acidification. 

Pour d'autres souches, le temps necessaire pour atteindre un pH 
donne s'avere plus court que pour les souches ur(+) parentales. Ainsi, cette 
20 propriete permet d'ensemencer le lait avec une souche mutante ur(-) a un taux 
inferieur au taux generaiement utilise pour la souche ur(+) parentale. Ce taux 
peut etre inferieur d'environ 25 %, voire d'environ 50 % par rapport au taux qui 
serait utilise pour la souche parentale. 

La pr6sente invention a done pour objet un procede selon 
25 invention, dans lequel on incorpore au lait au moins une souche 
Streptococcus thermophilus mutante au moins partiellement, de preference 
totalement incapable d'hydrolyser Puree, a un taux d'ensemencement inf6rieur 
au taux d'ensemencement utilise pour la souche Streptococcus thermophilus 
parentale capable d'hydrolyser I'uree. 

30 

Les figures et exemples ci-apres illustrent I'invention sans en 
limiter la portee. 
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LEGENDE PES FIGURES : 

La figure 1 represents des cx)urbes d' acidification de lait ecreme 
reconstitue, obtenues avec la souche RD298 ur(+) ainsi qu'avec las nnutants 
5 ur(-) spontanes (figure 1 A) ou obtenus apres un traitement au NTG (figure 1 B). 

La figure 2 represente les courbes d' acidification de lait ecreme 
reconstitue, obtenues avec la souche ST888 ainsi qu'avec les mutants ur(-) 
spontan6s (figure 2A) ou obtenus apres un traitement au NTG (figure 2B). 

La figure 3 represente les courbes d' acidification de lait ecreme 
10 UHT obtenues avec ia souche RD298 ainsi qu'avec les mutants ur(-) 
spontanes (figure 3A) ou obtenus apres un traitement au NTG (figure 38). 

La figure 4 represente des courbes d' acidification de lait Ecreme 
UHT, obtenues avec la souche ST888 ainsi qu'avec les mutants ur(-) 
spontanes (figure 4A) ou obtenus apres un traitement au NTG (figure 48). 
15 La figure 5 represente les courbes d'acidification obtenues avec 

la souche RD298 (figure 5A) et les mutants ur(-) RD 298-K (figure 58) et 
RD298-10 (figure 5C). sur du lait ecreme UHT supplements avec differentes 
quantites d'uree. 

La figure 6 represente les courbes d'acidification obtenues avec 
20 la souche RD298 (figure 6A) et les mutants ur(-) RD 298-K (figure 6B) et 
RD298-10 (figure 6C), sur du lait 6crem6 UHT supplements ou non avec du 
nickel (10 pg/l de NiS04.7 H2O). 

La figure 7 represente les courbes d'acidification obtenues avec la 
souche RD672 et des mutants ur(-) issus de cette souche, sur du lait ecreme 
25 reconstitue. 
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EXEMPLES : 

Exemple 1 : 

5 Methode de criblage des bacteries ur(-) sur boite de Petri 

Un milieu gelose dont la composition est indiquee dans le tableau 
1 est prepare et coul6 dans des boites de Petri d'un diametre egal ^ 9 cm. 

10 Tableau 1 : Composition du milieu de criblage. 



Tryptone^ 2,5 g 

Peptone pepsique de viande® 2.5 g 

Peptone papaTnique de soja^ 5 g 

15 Extrait autolytique de levure'^ 2.5 g 

Extrait de vlande^ 5 g 

Sucre (glucose, lactose ou saccharose) 5 g 

Glycerophosphate de sodium.6H20 1 9 g 

Sulfate de magnesium 0.25 g 

20 Acide ascorbique 0,5 g 

Agar 15 g 

Eau distiilee 1 I 



^ : Societe Biokar 
25 ^ : Societe Fischer Scientific 

Le cas echeant. on peut ajouter a ce milieu un cofacteur de 
['urease. Ajuster le pH a 7.0 et autoclaver pendant 15 minutes a 115**C, 

Les cellules de St thermophUus a analyser sont ensemenc6es 
30 sur ce milieu de manidre d obtenir environ 100 colonies par boTte de P6tri. Les 
cultures ont lieu en ana6robiose a une temperature de 35-45''C, de pr6f6rence 
37-42X. 
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Apres deux jours de culture, on verse sur chaque boTte de petri 
environ 20 ml d'une solution gelosee preparee de la fagon suivante : dissoudre 
par chauffage 15 g d'agar dans 1 litre d'une solution de tampon phosphate de 
potassium a 50 mM (pH 6) supplementee avec 100 mg/l de bleu de 
5 bromothymol, refroidir la solution a 50°C, ajouter 10 g d'uree et acidifier le 
milieu avec de I'acide chlorhydrique jusqu'a Tobtention d'une couleur jaune- 
orange. 

Apres solidification de la gelose, les boTtes de Petri sont incubees 
1 h a ST^'C. Les clones ur(+) forment des halos de couleur bleue en raison de 

10 ia production d'ammoniaque, alors que les clones ur(-) forment des colonies 
jaunes. Lorsque les mutants ur(-) sont recherches, les clones ne formant pas 
de halo bleu sont recuper^s et testes a nouveau sur ie m§me milieu de criblage 
afin de confirmer le caractere ur(-). II convient egalement de verifier que ces 
mutants ne consomment pas Turee (ou ne le consomment qu'en partie) 

15 lorsqu'ils sont cuitives dans du lait 

Example 2 : 

Selection de mutants du metaboiisme de I'uree 
Des mutants ne consommant pas i'uree, ou le consommant 
20 faiblement, ont et6 recherches a partir des souches de St thermophilus 
RD298, RD 672 et ST888. Deux approches ont ete utilisees. Dans ia premiere 
approche, les mutants ont ete recherches apres un traitement avec un agent 
mutagene, alors que dans la seconde approche, des mutants spontanSs ont 
6te recherches, 

25 

a) Selection a Taide d'un agent mutagene 
Le traitement mutagene est realise comme decrit ci-dessous. 
Les souches sont cultivees a 42**C dans 5 ml de bouillon M17 
(Terzaghi et Sandine. 1975). La culture est arretee en fin de phase 
30 exponentielle, et les cellules sont recuperees par centrifugation puis lavees 
avec du tampon phosphate 100 mlVI (pH 7). Les cellules sont ensuite 
recupSr^es dans 1 ml de tampon contenant una teneur variable en N-methyl- 
N -nitro-N-nitrosoguanidine (NTG) et incubees pendant 1 heure a 42^0. Les 
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cellules sont ensuite Iav6es deux fois avec 5 ml de tampon et ensemenc6es 
sur le milieu de criblage de manlere a obtenir environ 100 colonies par boTte de 
Petri. Le criblage est realise comme decrit prec6demment (exemple 1). Le 
tableau 2 d6crit les resultats obtenus lors de 3 mutageneses. 

5 

Tableau 2 : Selection de mutants ur (-) apres un traitement avec un agent 
mutagene (NTG). 



Souche de 
St. thermo- 
philus 


Concentration 
en NTG 
utilisee 
(^g/ml) 


ViabiUte (% 
des cellules 
ayant survecu 
auNTG) 


Nbre de 

colonies 

cribl6es 


Nbre de 
clones urO 
obtenus 


proportion 
des clones 
ur(-)(%) 


ST888 


20 


10 


980 


11 


1,1 


ST888 


5 


48 


1000 


5 


0,5 


RD672 


50 


41 


10600 


41 


0,4 


RD298 


50 


16 


3200 


15 


0,5 



10 

b) Selection de mutants spontanes 

Dans une population de microorganismes, il existe souvent des 
mutants spontanes pour un gene ou un caractere donne. Ce type de mutant 
est tres interessant, car le fait qu'aucun agent mutagene n'ait ete utilise 

15 supprime le risque d'induction de mutations non recherchees (autres que pour 
le caractere etudle), qui poun^aient alt^rer les aptitudes technologiques des 
souches. Cependant, la frequence de mutants spontanea au sein d*une 
population pour un caractdre donne est generalement tres faible, de I'ordre de 
1 sur 1 million (variable en fonctlon des souches et des caracteres). De ce fait, 

20 la selection de mutants spontanes necessite generalement, soit la mise au 
point d*une methode permettant de cribler un nombre tres eleve de clones, soit 
de definir une procedure d'enrichissement des mutants, Aucune procedure 
d'enrichissement de mutants ur(-) n'a ete a priori decrite. De plus, etant donne 
que la procedure de criblage sur boTte de Petri ne permet pas d'analyser plus 

25 de 100 colonies de St thermophilus par boTte, on pouvait s'attendre ^ ce que la 
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selection de mutants spontanea soit irrealisable, puisqu'il aurait fallu cribler 
plusieurs milliers, voire dizaines de milliers, de boTtes de p6tri, pour avoir des 
chances d'isoler un mutant spontane. Or, les auteurs de la presents invention 
se sont apergus que dans les cultures de St thermophilus, la proportion de 
5 mutants ur(") spontanes etait elevee (environ 1 sur 2500 pour ST888, 1 sur 
4000 pour RD672 at 1 sur 1200 pour RD298). et qu'il est done possible d'isoler 
facilement ce type de mutant (tableau 3). 

Tableau 3 : Selection de mutants ur(-) spontanes. Le protocole 
10 utilise est le meme que celui decrit dans le paragraphe a) "selection a {'aide 
d'un agent mutagene", sauf que Tagent mutagene est omis. 



Souche de St. 
thermophilus 


Nbre de colonies 
cribl^s 


Nbre de clones xur(-) 
obtenus 


proportion des clones 
ur(-) (%) 


ST888 


16000 


6 


0,04 


RD298 


7400 


6 


0,08 


RD672 


24000 


6 


0,03 



47 des 90 mutants obtenus ont ete etudies. Les resultats 
15 concemant ia stabilite, la caracterisation enzymatique, ainsi que le 
comportement acidifiant de ces mutants sont decrits ci-dessous. 

Exemple 3 : 

20 Propri6t6s des mutants ur(-) 

a) Stabilite des mutants 

Pour pouvoir etre utilisables dans un contexte industriel, les 
mutants ur(-) doivent §tre stables. Or il n'existait aucune donn6e quant oi la 
25 stabilite de mutants ur(-) de St thermophilus. Les auteurs de la presente 
invention ont etudie la stabilite de 47 mutants issus des souches ST888, RD 
672 et RD298. Les souches ont ete repiquees quotidiennement dans 10 ml de 
bouillon M17, et cela pendant 20 jours. Les cultures etaient inocuiees a 1 % et 
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incub6es a 42*'C. L'ensemble des 20 repiquages represente environ 130 
generations. Apres le 20^"^® repiquage, les souches ont et6 ensemencees dans 
du lait et I'on a determine si elles consonnmaient ou non I'ur^e (cultures de 15 h 
a 42''C). Les resultats sont present^s dans le tableau 4. On constate que les 
5 mutants ur(-), qu'ils soient obtenus par un traltement mutagene ou qu'il s'agisse 
de mutants spontanes, sont tres stables. En effet, seules deux reversions ont 
ete detectees pour les 47 mutants testes. 

10 Tableau 4 : Etude de la stabilite des mutants ur(-). La 

consommation d'uree a ete testee lors de cultures sur du lait, apres 20 
repiquages successifs dans du bouillon Ml 7. 



Souche de St. 
thermophilus 


Mutation 


Nbre de mutants ut(-) 
testes 


Nbre de mutants consom- 
mant I'uree apres 20 repi- 
quages 


ST888 


NTG 


6 


1 


ST888 


Spontande 


6 


0 


RD298 


NTG 


5 


0 


RD298 


Spontanee 


6 


0 


RD672 


NTG 


19 


0 


iU)672 


Spontanee 


5 


1 


Total 


/ 


47 


2 



15 

b^ Caract6risation enzvmatioue des mutants 

Les souches Studi^es ont 6t6 cultivees pendant 24 h, en 
anaerobiose et ^ 37 ^'C, dans un bouillon liquide dont la composition est 
indiquee dans le tableau 5. Les cellules ont ete recuperees par centrifugation, 
20 lavees dans du tampon (HEPES 50 mM - EDTA 1 mM. pH 7,5). puis 
recuperees dans un volume de tampon representant 2% du volume de la 
culture. Uactivite ureasique a ensuite ete mesuree sur des extraits aceliulaires 
(traitement des cellules dans un broyeur a billes et recuperation du sumageant 
de centrifugation pendant 5 min a 20000 g). 
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Tableau 5 : Composition du bouillon utilise pour la preparation 

des extraits. 

5 

Tryptone^ 

Extrait autolytique de levure^ 
Glycerophosphate de sodium, 6H2O 
Acide ascorbique 
Sulfate de magnesium 
Sulfate de nickel.7H20 
Glucose 
Eau distillee 

^: Societe Biokar 
^: Societe Fischer Scientific 

10 Ajuster le pH a 7,0 et autociaver pendant 15 minutes a 1 1S'^C. 

Les mesures d'activite ureasique ont ete realisees a ST'^C, dans 
du tampon HEPES 50 mM - EDTA 1 mM (pH 7,5). La reaction est declenchee 
par I'ajout de 25 mM d'uree, et Ton dose rammoniaque produit en 20 minutes, 
en utilisant le reactif de Nessler. Les resultats sent exprimes en unites (U) 

15 d' activity urease (une unite correspond a une micromole d'ammoniaque 
produite par minute) par milligramme de proteine. 

Le tableau 6 presente les valeurs d'activite obtenues. Les 
mutants urC*) ne presentaient pas d'activite ureasique detectable, a Texception 
des mutants 298-3.17 et 888-1.5. Ces derniers correspondent a des mutants 

20 ayant un phenotype ur(+) en presence de nickel et ur(-) en absence de ce 
compose. Or, le milieu de culture utilis6 pour la preparation des extraits 
acellulaires contenait du sulfate de nickel. Dans ces deux souches, la mutation 
porte probablement sur le systeme de transport du nickel ou sur le systeme 
permettant son incorporation dans le site actif de Turease. 

25 Ces souches de St. thermophilus pourraient egalement presenter 

un phenotype ur(-) du fait d'une incapacite a transporter i'uree. De telles 



10g 
5g 

19g 
500 mg 
250 mg 
10 mg 
10g 
1 I 
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souches possederaient done toujours une activite ureasique mesurable dans 
des extraits acellulaires. 

Tableau 6 : Mesure de Tactivite ureasique d'extraits acellulaires obtenus a 
partirdes souches parentales ainsi que des mutants ur(-). 







OVllXlMrXlC 




ooucjie 


Activite 


r»5iT*f*Tit;ilf^ 






urcd5iquc 


parcniaie 


ureasique 


A/fntant 




iVLLlLdllL 




JViutant 


(u/mg) 






iSJu-ZO /Z 


l,Uo 


•3 1 OOO 


0,95 




XT Ti 


O / Z-io[K)) 




OOO- A 


N.D. 




iM.l-/. 


O / Z-H^ /\\)) 


XT 

JN.JJ. 


QQO T> 

000-X5 


N.D. 








XT T> 


ooo-C 


N.D. 


70R-.T 


1ST Pi 




XT "r\ 
JN.U. 


OOO TV 

ooo-D 


"VT 

N.D. 


70R-T 




^79 1 /'^^ 


XT F\ 


OOO 1 

ooo-l 


XT 

N.D. 


9QR-A/r 




/^79 ^Q/'^n^ 


XT T\ 


OOO o 


XT 

N.D. 


9QR-T<r 
^yo''rs 


XT T\ 


A79 A9/'^A^ 


XT 

JN.U. 


OOO ^ 

ooo-2,o 


XT TN 

N.D. 








XT T\ 


OOO oil 
ooo-Z, 1 i 


XT T\ 


298-3,3 


N.D. 


672-33(50) 


N.D. 


888-2,9 


N.D. 


298-3,16 


N.D. 


672-55(50) 


N.D. 


888-1,13 


N.D. 


298-3,17 


0,58 


672-53(50) 


N.D. 


888-1,8 


N.D. 






672-70(50) 


N.D. 


888-1,5 


0,42 






672-20(50) 


N.D. 










672-50(50) 


N.D. 










672-34(50) 


N.D. 










672-22(50) 


N.D. 










672-24(50) 


N.D. 










672-10(50) 


N.D. 










672-36(50) 


N.D. 










672-60(50) 


N.D. 










672-21(50) 


NX). 










672-27(50) 


N.D. 










672-26(50) 


N.D. 










672-41(50) 


N.D. 







N.D. Non Detecte 



c) Comportement acidifiant des mutants 

Afin de demontrer Tinteret technologique des souches ur(-), les 
auteurs de invention ont compare leurs caracteristiques acidifiantes avec 
celles des souches parentales correspondantes. 

II a 6te observe les resultats suivants : 
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- contrairement aux souches parentales, les mutants ur(-) ne 
presentent pas un ralentissement temporaire de la Vitesse d' acidification dO a 
rhydrolyse de I'uree, leurs courbes d'acidification sont done plus regulieres ; 

- Les cinetiques d'acidification du lait par les mutants ur(-) sont 
5 peu ou pas affectees par les teneurs en uree, en nickel et en cobalt ; 

- par ailleurs, on observe une forte variabilite des activites 
acidifiantes entre les mutants ur(-), par rapport aux activites acidifiantes des 
souches parentales. 

Le detail des r6sultats obtenus est presents ci-dessous. Les 
10 cultures ont 6te ensemenc6es a 1% avec une preculture realisee sur du lait 
ecreme reconstitu6 st6rilis6, puis cultiv6es a 37**C. 

- Cultures dans du lait ecreme reconstitue : 

Le lait a ^te reconstitue a 100 g/l et pasteurise pendant 10 

15 minutes a 90*C. 

Apres environ 2 heures de culture, on observe une remontee du 
pH dans la culture de la souche RD298 ( figure 1 1. Les 6 mutants spontanes 
presentent une courbe d'acidification plus reguliere, sans remontee de pH ni 
ralentissement temporaire de la vitesse d'acidification. A certains moments de 

20 la culture, le decalage d'acidification par rapport a la souche parentale atteint 
pres de 4 heures. Ceci permet done d'atteindre plus rapidement une valeur de 
pH donnee. Uinteret de cette observation est majeure : si i'on veut atteindre un 
pH donne sans diminuer la duree d'incubation, on peut utiliser une souche ur(-) 
en diminuant la quantity d*ensemencement par rapport d la quantite utilisSe 

25 avec une souche ur(+). Certains des mutants obtenus apres un traitement au 
NTG ont un comportement similaire aux mutants spontanes. d'autres acidlfient 
le milieu plus lentement (298-3.3) ou plus rapidement (298-10). 

A Texception du mutant 888-1, les mutants spontan6s ur(-) de 
ST888 presentent la meme courbe d'acidification. Comme pour RD298, on 

30 observe une acidification plus reguliere et plus rapide avec les mutants (figure 
2). 



wo 01/22828 



15 



PCT/FROO/02577 



- Cultures dans du lait ecrem§ sterilise UHT (Lactel^ : 
Comme pour les cultures r^alisees dans du lait reconstitu§, on 

observe un arret temporaire de la baisse du pH avec la souche RD298, ce 
phenomene 6tant absent dans les cultures des mutants ur(-) spontanes (figure 
5 3). 

Les mutants ur(-) isoles a partir de ST888, qu'ils soient spontanes 
ou obtenus par traitement au NTG, ont une courbe d' acidification plus reguliere 
que celie de la souche parentale (figure 4 ). 

10 

- Effet de variations de la composition du lait sur les courbes 
d' acidification : 

La souche RD298, ainsi que les mutants ur(-) 298-K et 298-10, 
15 ont 6t6 cultiv6s sur du lait ecr§me sterilise UHT supplemente ou non avec 
diff^rentes quantit^s d'ur6e. La concentration initiale du lait en ur6e 6tait egale 
a 3 mM et les teneurs en uree des differentes cultures etaient comprises dans 
les zones de variation^ que Ton observe habituellement avec le lait de vache. 
On constate que, contrairement aux mutants ur(-), les courbes d' acidification 
20 obtenues avec la souche parentale sont tres dependantes de la teneur du lait 
en uree (figure 5 ). 

Les auteurs de la presente invention ont egalement observe que 
les courbes d'acidification obtenues avec la souche parentale sont 
25 dependantes de la teneur du lait un nickel et en cobalt, ce qui n'est pas le cas 
pour les mutants ur(-) (figure 6 ). 

- Production d'ammoniaque : 

Dans toutes les cultures decrites precedemment, on a observe 
30 que les souches RD298 et ST888 produisaient de I'ammoniaque et 
hydrolysaient la totalite de TurSe contenue dans ie lait. Aucune production 
d'ammoniaque n'a 6te observee avec les mutants. Ceci indique que Turee est 
le principal substrat utilise par St, thenmophilus pour produire de Tammoniaque. 
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Ainsi, r utilisation de souches ur(-) permet d'eviter toute production 
d'ammoniaque due ^ St thermophilus lors des fabrications fromageres. Par 
suite, les teneurs en ammoniaque des lactoserums de fromagerie peuvent etre 
limitees. 

5 

Variabilite des activites acidifiantes : 
Les auteurs de la presente invention ont observe de maniere 
int^ressante que les courbes d'acidification dans du lait 6crem6 reconstitu§, 
obtenues avec plusieurs souches mutantes ur(-) presentaient d'importantes 
10 variations par rapport a (a courbe obtenue avec leur souche parentale. 

La figure 7 montre ainsi les courbes d'acidification de lait ecr^me 
reconstitue, obtenues avec la souche RD 672, ainsi qu'avec des mutants ur(-) 
issus de cette souche. 

La souche RD672 est peu acidifiante (technologie de type pate 
15 molle solubilisee). Le mutant 672-47(0) est nettement plus acidifiant que la 
souche parentale, tandis que le mutant 672-36(50) presente une cinetique 
d'acidification assez proche. Le mutant 672-70(0) est nettement moins 
acidifiant que la souche parentale et le mutant 672-24(50) est un peu moins 
acidifiant que la souche parentale. 

20 

Exemple 4 : 

Fabrication de fromages de type "pate molle solubilis6e" mettant 
en oeuvre soit la souche industrielle ur(+) RD298 soit la souche mutante ur(-) 
298-10 (mutante de RD298) 

25 

a) Generalit6s, 

Sous le nom gen6rique de fromage, se trouve un tres grand 
nombre de produits, ayant une technologie, une flore et des proprietes 
organoleptiques tres diverses. 
30 Sur le plan technologique. le fromage resulte dans un premier 

temps de la coagulation du iait obtenue par Tempresurage, qui sera suivie de 
Tegouttage du coagulum ainsi obtenu (operations m^caniques telles que le 
ddcoupage, le brassage et le retoumement). 
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Au cours de la fabrication, le developpement des ferments 
ajoutes va provoquer un abaissement du pH du coagulum. La cin6tique 
rf acidification (evolution du pH en fonction du temps) et la cinetique 
d'egouttage conditionnent la composition finale du caille et done les 
5 caracteristiques intrinseques des fromages. C'est pourquoi, pour une 
technologie donnee, la maitrise des cinetiques d'acidification et d'egouttage est 
essentielle. 

b) Soecificites de la technologie "oate molle solubilisee" mise en 

10 oeuvre. 

La fabrication des fromages de type "pate molle solubilisee" 
correspond a la mise en oeuvre d'une technologie a dominance enzymatique 
(role important de la pr6sure) avec des profils de temperature de fabrication 
specifiques, tel que celui decrit dans le tableau 7. 
IS La conduite de Tegouttage se caracterise par : 

- Une acidification importante en debut de precede qui 
conditionne le niveau d'egouttage. Uacidification est assuree par 
Streptococcus thermophilus ; les pH cibles a atteindre aux differents stades de 
fabrication sont resumes dans le tableau 7. 

20 - Une evacuation rapide du serum accentuee par des operations 

mecaniques (decoupage, brassage et moulage du coagulum). 

- Des op6rations facilitant T evacuation du lactosSrum 
(retournement). 

25 c) Suivi des fabrications fromaa^res 

Le tableau 7 resume les difF6rentes stapes technologiques des 
fabrications realisees et rapporte les temps technologiques qui ont ete 
necessaires dans chaque essai pour atteindre les pH cibles de chacune de ces 
etapes. 

30 Deux laits distincts ont ete mis en oeuvre contenant pour Tun 

moins de 1mM d'uree et pour I'autre 5 mM d'uree. Les femnents utilises etaient 
constitues soit de la souche industrielle RD298 connue pour sa capacite a 
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hydrolyser Puree ur(+) soit de la souche 298-10, un mutant spontane de cette 
souche depourvu de cette capacity d'hydrolyse de I'uree ur(-), 

Les suivis d'acidification du lait contenant une quantity tres faibfe 
d'uree (moins de 1mM) montrent que les deux souches mises en oeuvre 
5 pemnettent d'atteindre les pH cibles de chaque etape dans des temps 
approximativement identiques. De la meme fagon, ces objectifs sont atteints 
avec la souche 298-10 ur(-) lorsque le lait de fabrication contient des quantites 
significatives d'uree (5 mM). Au contraire. pour respecter les pH cibles de 
fabrication avec la souche RD298 dans le lait contenant 5 mM d'uree, les 
10 temps technologiques ont du etre considerablement allonges, 

Cette etude demontre done Tavantage technologique certain du 
mutant 298-10 ur(-) par rapport ^ la souche mere industrielle RD298 ur(+). 
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REVENDICATIONS 

1 . Utilisation d'au moins une souche Streptococcus thermophllus 
5 au moins partiellennent, de preference totalement, incapable d'hydrolyser I'uree, 
lors de la fabrication de fromages ou de produits laitiers fermentes tels que des 
yaourts, pour obtenir une cinetique d'acidification substantiellement 
independante de la teneur du lait en ses composants. 

10 2. Utilisation selon la revendication 1, dans laqueile la cinetique 

d'acidification est substantiellement independante de la teneur en uree du lait. 

3. Utilisation selon la revendication 1, dans laqueile la cinetique 
d'acidification du lait est substantiellement independante de la teneur en nickel 

15 ou en cobalt du lait. 

4. Utilisation selon Tune des revendications precedentes, dans 
laqueile la cinetique d'acidification du lait ne presente pas de raientissement 
temporaire. 

20 

5. Utilisation selon Tune quelconque des revendications 
precedentes, dans lequel la souche Streptococcus thermophllus est la souche 
2g8-K d^posee ^ la CNCM sous le num^ro 1-231 1 . 

25 6. Utilisation selon Tune quelconque des revendications 1^4, 

dans taquelle la souche Streptococcus thermophllus est la souche 298-10 
deposee d la CNCM sous le numSro 1-2312. 

7. Precede pour obtenir, lors de la fabrication de fromages ou de 
30 produits laitiers fermentes teis que des yaourts, une cinetique d'acidification 
substantiellement independante de la teneur du lait en ses composants, dans 
lequel on incorpore au lait au moins une souche Streptococcus thermophllus 
au moins partiellement, de preference totalement. Incapable d'hydrolyser I'uree. 
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8. Proc6de selon la revendication 7, dans lequel on incorpore au 
lait au moins une souche Streptococcus thermophilus mutante au moins 
partiellement, de preference totalement, incapable d'hydrolyser I'uree, a un 

5 taux d'ensemencement inferieur au taux d'ensemencement utilise pour la 
souche Streptococcus thermophilus parentale capable d'hydrolyser I'uree. 

9. Procede de selection de souches Streptococcus thermophilus 
utiles lors de la fabrication de fromages ou de produits laitiers fermentes, dans 

10 lequel des souches Streptococcus thermophilus mutantes. au moins 
partiellement, de preference totalement incapables d'hydrolyser I'uree. 
permettant I'obtention d'une cinetique d'acidlfication substantiellement 
independante de la teneur du lait en ses composants, sont selectionnees pour 
leur capacite ^ acidifier un lait selon des cinetiques d'acidificatlon variables par 

15 rapport aux cinetiques d'acldification des souches parentales. 
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COMPOUNDS USEFUL AS ANTIPROLIFERATIVE 
AGENTS AND GARFT INHIBITORS 

BACKGR OUND OF THE INVENTION 
The present invention relates to compounds of the 

Formula I defined below, which inhibit the enzyme 
glycinamide ribonucleotide formyl transferase (GARFT) . The 
invention also relates to pharmaceutical compositions 
containing the compounds of the Formula I, to their use to 
inhibit GARFT and to their use to inhibit the growth and 
proliferation of the cells of higher organisms or 
microorganisms such as bacteria, yeast and fungi. The 
invention also relates to the preparation of these 
compounds, and to intermediates used in their preparation. 

GARFT is a folate dependent enzyme in the de novo 
purine biosynthesis pathway. This pathway is critical to 
cell division and proliferation. Shutting down this 
pathway is known to have an antiproliferative effect, in 
particular, an antitumor effect. Thus, a number of folate 
analogs have been synthesized and studied for their ability 
to inhibit GARFT. A prototypical specific tight -binding 
inhibitor of GARFT, 5 , 10-dideazatetrahydrof olic acid 
(DDATHF) , has been reported to show antitumor activity. 
See F.M. Muggia, "Folate antimetabolites inhibitor to de 
novo purine synthesis," New Drugs, Concepts and Results In 
Cancer Chemotherapy, Kluwer Academic Publishers, Boston 
(1992) , 65-87. 

The large class of antiproliferative agents 
includes antimetabolite compounds. A particular sxibclass 
of antimetabolites known as antifolates or antifoles are 
antagonists of the vitamin folic acid. Typically, 
antifolates closely resemble the structure of folic acid 
and incorporate the characteristic P-benzoyl glutamate 
moiety of folic acid. The glutamate moiety of folic acid 
takes on a double negative charge at physiological pH, and 
therefore this compound and its analogs have an active 
energy driven transport system to cross the cell membrane 
and exert a metabolic effect. Research by a number of 
investigators has show that folic acid in both its reduced 
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and oxidized forms and its analogs are actively transported 
into cells by at least two distinct transport mechanisms. 
These transport proteins are referred to as the reduced 
folate transport protein, which has a preference for 
reduced folates but will transport a number of folic acid 
derivatives. Methotrexate (MTX) is transported via the 
reduced folate transport system. The other folate 
transport protein is referred to as the membrane folate 
binding protein or mFBP, which has a preference for folic 
acid. See A. C. Antony, "The Biological Chemistry of 
Folate Receptors," Blood, The Journal of the American 
Society of Hexnatology, vol. 79 (1992), 2807-2820. 

The anticancer glutamate-containing antifolates 
used clinically to date, including MTX, enter cells via the 
reduced folate transport system with one notable exception* 
5 , 10-Dideaza-tetrahydrof olic acid (DDATHF) is an antitumor 
GARFT inhibitor currently undergoing clinical study. 
DDATHF has been shown to be transported into cells via both 
the reduced folate transport system and the mFBP. See G. 
Pizzorno et al . , "5 , lO-Dideazatetrahydrof olic Acid (DDATHF) 
Transport in CCRF-CEM and MA104 Cell Lines," The Journal of 
Biological Chemistry, vol. 268 (1993), 1017-1023. 

It has been suggested that undesirable toxicity, 
particularly in f olate-depleted mammals, is related to the 
fact that DDATHF, a prior art GARFT inhibitor, has a high 
affinity for the mFBP, which is unregulated during times of 
folate deficiency. It has been further suggested that 
folic acid and other molecules that block the mFBP from 
transporting other GARFT inhibitors can attenuate the 
toxicity of such inhibitors. See, e.g., T. Alati et al . , 
"Evaluation of the Mechanism (s) of Inhibition of the 
Toxicity, But Not the Antitumor Activity of Lometrexol 
(DDATHF) by Folic Acid, " Proceedings of the American 
Association for Cancer Research, vol. 33 (1992), Abstract 
2432, 407; L. L. Habeck et al . , "A Novel Class of 
Monoglutamated Antifolates Exhibits Tight -binding 
Inhibition of Human Glycinamide Ribonucleotide 
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Formyltransferase and Potent Activity against Solid 
Tumors," Cancer Research, vol. 54 (1994), 1021-1026; and 
U.S. Patent 5,217,974 to Grindey et al . 

Summary of the Invention 
Thus, an object of this invention is to produce 
compounds that are potent GARFT inhibitors having reduced 
toxicity. This object has been achieved through the 
antiproliferative agents of the Formula I below that are 
potent GARFT inhibitors but do not have tight binding to 
the mPBP. These compounds preferably have binding 
constants to the mFBP of at least a factor of 1000 less 
than DDATHF, yet still retain the favorable properties of 
GARFT inhibition and reduced folate transport for antitumor 
activity. 

As indicated above, compounds of the invention 
possess antiproliferative activity, a property which can 
express itself in the form of antitumor activity. A 
compound of the invention can be active per se, or as a 
precursor converted in vivo to an active compound. 
Preferred compounds of the invention are especially active 
in inhibiting the enzyme GARFT. Particularly preferred 
compounds are active in inhibiting the growth of the L1210 
cell line, a mouse leukemia cell line that can be grown in 
tissue culture. Compounds of the invention can also be 
active in inhibiting the growth of bacteria such as 
Escherichia coli gram-negative bacteria which can be grown 
in culture. 

The compounds according to the invention, as well 
as the pharmaceutically acceptable salts thereof, may be 
incorporated into convenient dosage forms, such as 
capsules, tablets and injectable preparations. Solid or 
liquid pharmaceutically acceptable carriers, diluents or 
excipients may also be employed. 

Solid carriers include starch, lactose, calcium 
sulfate' dihydrate, terra alba, sucrose, talc, gelatin, 
agar, pectin, acacia, magnesium stearate and stearic acid. 
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Liquid carriers include syrup, peanut oil, olive oil, 
saline solution and water. 

The carrier or diluent may include any prolonged- 
release material/ such as glyceryl monostearate or glyceryl 
distearate, alone or with wax. When a liquid carrier is 
used, the preparation may be in the form of a syrup, 
elixir, emulsion, soft gelatin capsule, sterile injectable 
liquid (e.g. solution) or a nonaqueous or aqueous liquid 
suspension. 

The pharmaceutical preparations are prepared 
following conventional techniques of the pharmaceutical 
chemist involving steps such as mixing, granulation and 
compressing when necessary for tablet forms, or mixing, 
fill ing and dissolving the ingredients as appropriate to 
give the desired products for oral, parenteral, topical, 
intravaginal , intranasal , intrabronchial , intraocular , 
intraaural or rectal administration. 

The compositions of the invention may further 
comprise one or more other pharmaceutical ly active 
compounds. For example, one of the following antitumor 
agents may be included in the composition: mitotic 
inhibitors (e.g., vinblastine); alkylating agents; 
dihydrof olate reductase inhibitors or TS inhibitors; 
antimetabolites (for example, 5-f luorouracil , 
cytosinerabinoside) ; intercalating antibiotics (for 
example, adriamycin, bleomycin) ; enzymes (for example, 
asparaginase) ; topoisomerase inhibitors (for example, 
etoposide) ; and biological response modifiers (for example, 
interferon) . The compounds of the invention may also be 
used in combination with one or more antiproliferative 
agents or GARFT inhibitors, such as a compound described in 
commonly assigned International Publication No. WO 94/ 
132 95, published June 23, 1994, or International 
Publication No. WO 92/05153, published April 2, 1992, the 
disclosures of which are incorporated by reference herein. 
The compositions of the invention may also comprise one or 
more antibacterial, antifungal, antiparasitic, antiviral, 
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antipsoriatic or anticoccidial agents. Exemplary 
antibacterial agents include: sulfonamides, such as 
sulfamethoxazole, sulfadiazine, sulfameter and sulfadoxine; 
dihydrofolic reductase inhibitors, such as trimethoprim, 
bromodiaprim and trimetrexate; penicillins; cephalosporins; 
and the quinolone carboxylic acids and their fused 
isothiazolo analogs . 

Another aspect of the invention relates to a 
therapeutic method of inhibiting the growth or 
proliferation of cells of higher organisms or 
microorganisms, which comprises administering to a host an 
effective amount or quantity of a compound according to the 
present invention. The compounds of the invention are 
particularly useful in the treatment of mammalian hosts, 
such as human hosts, and in the treatment of avian hosts. 
A particularly preferred therapeutic process comprises 
administering to a host an amount of a compound according 
to the present invention effective to inhibit GARFT. 

Many of the antiproliferative compounds described 
herein and their pharmaceutically acceptable salts thereof 
can be employed in the therapeutic process of the 
invention. The compounds may be administered in the form 
of a pharmaceutically acceptable compositi<!)n comprising a 
diluent or carrier as described above. 

A dose of a composition contains at least an 
effective quantity of the active compound and preferably is 
made up of one or more pharmaceutical dosage units . An 
"effective quantity" means a quantity sufficient to inhibit 
the folate metabolic pathways and derive the beneficial 
effects therefrom, e.g*, through administration of one or 
more of the pharmaceutical dosage units. 

An exemplary daily dose for a vertebrate host 
comprises an amount of up to one gram active compound per 
kilogram of the host, preferably one-half of a gram, more 
preferably 100 milligrams, and most preferably, about 50 
milligrams or less, per kilogram of the host's body weight. 
The selected dose may be administered to a warmblooded 
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animal or mammal, for example, a human patient in need of 
treatment mediated by folate metabolic pathways inhibition, 
by any suitable method of administrating the dose 
including: topically, for example, as an ointment or 
cream; orally; rectally, for example, as a suppository; 
parenterally by injection; or continuously by intravaginal , 
intranasal, intrabronchial , intraaural or intraocular 
infusion. 

The compounds according to the invention produce 
any one or more of an antiproliferative effect, an 
antibacterial effect, an antiparasitic effect, an antiviral 
effect, an antipsoriatic effect, an antiprotozoal effect, 
an anticoccidial effect, an antiinflammatory effect, an 
immunosuppressive effect and an antifungal effect. The 
compounds are especially useful in producing an antitumor 
effect in a vertebrate host harboring a tumor. 
Detailed Description of the Invention and Pr eferred 
Embodiments 

In particular, the invention relates to compounds 




wherein : 

A is sulfur, or selenium; 

Z is a substituted or unsubstituted C^-C^ alkyl 
group, a substituted or unsubstituted C^-C^ alkenyl group, 
a substituted or unsubstituted C«-C- alkynyl group, a 



substituted or unsubstituted amino group, sulfur or oxygen; 

X is a substituted or unsubstituted C^-C^ alkyl 
group; a substituted or unsubstituted Cj-Cg alkenyl group; 
a substituted or unsubstituted C^-C^ alkynyl group; -C(0)E, 
wherein E is hydrogen, a substituted or unsubstituted C^-C^ 
alkyl group, a substituted or unsubstituted C2-C3 alkenyl 



9603406A1J_> 



wo 96/03406 



-7- 



PCT/US95/09519 



group, a substituted or unsubst ituted C^-C^ alkynyl group, 
a substituted or unsubstituted OC^-C^ alkoxy group, or 
^10^11' therein R^^ and R^^ are independently selected 
from hydrogen, substituted and unsubstituted C^-C^ alkyl 
groups, substituted and unsubstituted C^-C^ alkenyl groups, 
substituted and unsubstituted C^-C^ alkynyl groups; 
^10^11' ^^^^^^^ ^2.0 ^11 independently defined as 

set forth above; hydroxyl ; nitro; SR^^, wherein R^^ is 
hydrogen, a substituted or unsubstituted C^-C^ alkyl group, 
a substituted or unsubstituted C^-C^ alkenyl group, or a 
substituted or unsubstituted C^-C^ alkynyl group; cyano; or 
a substituted or unsubstituted 0{C^-C^) group; and 

R^ and R^ are each independently hydrogen or a 
moiety that forms (together with the attached CO^) a 
readily hydrolyzable ester group. 

The invention also relates to pharmaceutically acceptable 
salts of the compounds of Formula I . 

Although the compounds of the Formula I are shown 
in the 4-oxo form and are referred to as such throughout 
this description, the oxo group exists in tautomeric 
equilibrium with the corresponding 4 -hydroxy group. It 
will therefore be understood that the compounds of the 
Formula I include the structurally depicted 4 -oxo and the 
tautomeric 4 -hydroxy forms. Thus, the invention also 
relates to pharmaceutically acceptable salts of the 4- 
hydroxy tautomers of the compounds depicted by Formula I . 

The compounds of the Formula I are in the form of 
diastereomeric mixtures. It will be understood that unless 
indicated otherwise, the compounds having chiral centers 
are in the form of mixtures of diastereomers . 

Preferably, A is sulfur or - 

When Z is substituted, the substituents are 
preferably selected from C^^^ alkoxyl, C^_g alkyl and C^.g 
alkenyl such as vinyl, C^.g alkynyl, acyl such as formyl 
and acetyl, halogen, amino, hydroxyl, nitro, mercapto, 
monocyclic carbocycle, monocyclic heterocycle, nonfused 
polycyclic carbocycle, nonfused polycyclic heterocycle. 
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hydroxy C^_^ alkyl such as hydroxymethyl , and C^^^ alkoxy 
C^g alkyl. Preferably, 2 is CK^, CH^CH^, NH, oxygen, 
sulfur, ^(CH^OH) or NCH^ . More preferably, 2 is CH^ . 

When X is substituted, the substituents are 
preferably selected from OH, NH^, O-methyl, O-ethyl, SH, 
SCH^ and NH-methyl . Preferably, X is a substituted or 
unsubstituted C^-Cg alkyl group. Also, X is preferably 
unsubstituted. More preferably, X is methyl or ethyl. 

Preferably, and each is independently 
hydrogen, C^-C^ alkyl, hydroxyalkyl , alkylaryl or aralkyl . 
More preferably, R^ and R^ each is independently hydrogen 
or C^-C^ alkyl. 

In particularly preferred embodiments, A is 
sulfur or CH^, 2 is CH^/ and X is methyl. 

Preferred examples of compounds of the Formula I 

include : 

N- (5- [2- (2-amino-4 (3H) -oxo-5, 6,7, 8 - tetrahydropyrido [2 , 3-d] - 
pyrimidin-6-yl) ethyl] -4-methylthieno-2-yl) -L-glutamic acid; 
N- (5- [2- (2-amino-4-oxo-4 , 6,7, 8- tetrahydro-3H-pyrimido [5, 4-6] 
[1,4] -thiazin-6-yl) ethyl] -4 -methyl thieno-2-yl) -L-glutamic 
acid diethyl ester; and 

N- (5- [2- {2-amino-4-oxo-4, 6,7, 8- tetrahydro-3H- 

pyrimido [5,4-6] [1,4] thia2in-6-yl) ethyl] •4-methylthieno- 

2-yl) -L-glutamic acid. 

The compounds of the Formula I are useful as 
GARFT inhibitors. The compounds of Formula I in which 
and R^ are each hydrogen are especially active antitumor or 
antiproliferative agents. The compounds of Formula I 
wherein R^ and R^ are each a moiety that forms a readily 
hydrolyzable ester group with the attached carboxyl , 
preferably an ethyl group, are useful intermediates for 
forming the free glutamic acid forms of the compounds and 
can also be hydrolyzed in vivo and thus act as prodrugs . 

The pharmaceutically acceptable salts of the 
invention include, for example, alkaline metal, alkaline 
earth metal, other non- toxic metals, and ammonium and 
substituted ammonium salts of the glutamic acid compounds 

SUBSTITUTE SHEET (RULE 26) 
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of the invention. Exemplary salts include sodium, 
potassium, lithium, calcium, magnesium, pyridinium and 
substituted pyridinium salts of the free acid compounds. 

The compounds of the Formula I can be prepared as 
described below. 

To prepare compounds of the Formula I where Z is 
CH^, a useful starting material is a compound of the 
Formula II: 




(11) 



wherein: R is a halogen, preferably bromo; X is as defined 
above; and B is OH or an amino acid, preferably diethyl 
glutamate," linked through the amino portion to form an 
amide, or a C^-C^ alcohol, preferably a methyl or ethyl 
alcohol, linked through the alcohol portion to form an 
ester. 

The compound of the Formula II is reacted with a 
compound of the Formula III: 




(III) 



wherein: Y is CH^OH or a protected pyridopyrimidine of the 
Formula IV: 




(IV) 
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The synthesis then can follow one of two routes, depending 
on whether Y is a protected pyridopyrimidine or CH^OH. 

Where Y is a protected pyridopyrimidine or CH^OH 
of the Formula IV, the coupling reaction of compounds of 
the Formulae II and III is preferably conducted in the 
presence of a transition metal catalyst, preferably 
palladium or nickel, in the presence of a base, preferably 
a non-nucleophilic auxiliary base, in a solvent in which at 
least one of the reactants is at least partially soluble. 
Preferred solvents for the coupling reaction of the 
compounds of Formulae II and III are diethyl amine , 
acetonitrile , dimethyl formamide , dimethylacetamide and 
triethylamine . The basic medium for the coupling reaction 
is preferably provided via a non-nucleophilic auxiliary 
base, which is a base capable of neutralizing hydrogen 
halide acid generated by the coupling reaction. The base 
is preferably a di- or tri-alkylamine , such as 
diethylamine, triethylamine or diisopropylethylamine . 
Where appropriate, a basic solvent can be used instead of a 
separate solvent and base. 

When Y is the pyridopyridimine the coupling 
reaction of the compounds of Formulae II and III produces a 
compound of the Formula V: 




wherein X, and are as defined above. 

The compound of the Formula V is reacted with 
hydrogen gas, preferably at 45-1000 psi, in the presence of 
a suitable transition metal catalyst, preferably platinum, 
palladium or rhodium metal on a carbon or other suitable 
support, in a suitable solvent, preferably acetic acid or 
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wherein X, R^, and are defined above. 

Finally, the compound of Formula VI is hydrolyzed 
to form a free glutamic acid (R^ and R^ are each H) of 
Formula I , 

Where Y is CH^OH, the reaction of the conqpounds 
of Formulae II and III produces a compound of the Formula 
VII: 




(VII) 



wherein X and B are as defined above. 

The compound of the Formula VII is reacted with 
hydrogen gas in the presence of a suitable metal catalyst, 
preferably palladium or platinum, to obtain a compound of 
the Formula VIII: 



HO 




(VIII) 
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wherein X and B are as defined above. 

The compound of the Formula VIII is reacted with 
an oxidizing agent, preferably tetrapropyl ammonium 
perruthenate , to obtain a compound of the Formula IX: 



O 

wherein X and B are as defined above. 

The compound of the Formula IX is reacted with a 
methylene transfer reagent, preferable methylene 
triphenylphosphorane, in a suitable solvent, preferably 
tetrahydrofuran, to obtain a compound of the Formula X: 



wherein X and B are as defined above. 

The compound of the Formula X is reacted with a 
dihydroxylating agent, preferably osmium tetroxide, in the 
presence of a suitable oxidizing agent, preferably 
N-methylmorpholine-N-oxide, to obtain a compound of the 
Formula XI : 




X 



(IX) 





X 



(XI) 



HO 



OH 



wherein X and B are as defined above. 
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The compound of the Formula XI is converted to a 
compound of the Formula I using any of the four processes 
described below. 

In a first conversion process, the compound of 
the Formula XI is reacted with a sulf onylating agent, 
preferably p- toluenesulf onyl chloride or methanesulf onyl 
chloride, in the presence of a non-nucleophilic base, 
preferably triethylamine or diisopropylethyl amine, to give 
an intermediate mono - sulf onylated compound. This 
intermediate is then reacted with a strong base, preferably 
sodium hydride, to obtain a compound of the Formula XII: 

B 

(XII) 

o 

wherein X and B are as defined above. 

The epoxide of Formula XII is reacted with a 
nitrogen containing nucleophile, preferably sodium azide, 
in the presence of a mild Lewis-acid catalyst, preferably 
lithium perchlorate or magnesium perchlorate, to obtain an 
intermediate alcohol azide. Reduction of the alcohol azide, 
preferably with hydrogen gas in the presence of a metal 
catalyst, and subsequent protection with a suitable 
nitrogen-protecting group, preferably t-butoxycarbonyl , 
benzoxycarbonyl or benzyl, produces a compound of the 
Formula XIII: 




(XIII) 
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wherein X and B are as defined above, and and are 
each independently hydrogen or a suitable nitrogen- 
protecting group. Preferred protecting groups are 
t-butoxycarbonyl , benzyl -oxycarbonyl and benzyl. 

The compound of the Formula XIII is reacted with 
an acylating or sulf onylating agent, preferably 
methanesulf onyl chloride or p- toluenesulf onyl chloride, in 
the presence of a non-nucleophilic base, preferably 
triethylamine or diisopropylethylamine, in a suitable 
solvent in which at least one of the reactants is at least 
partially soluble, to obtain an activated hydroxy group. 
The activated hydroxy group is displaced with a suitable 
nucleophile, prefereibly a thioacid salt, more preferably 
potassium thioacetate, to obtain a compound of the Fonnula 
XIV: 




(XIV) 



wherein A, X, B, and R^ and R^ are as defined above, and Ac 
is an acyl group. Preferably, Ac is acetyl. 

Alternatively, the compound of the Formula XIII 
can be converted to the compound of the Formula XIV in one 
chemical operation using triphenylphosphine, diethyl or 
dimethyl azadicarboxylate , and an acidic nucleophile, 
preferably thioacetic acid, in a suitable solvent. 

The compound of the Formula XIV is treated with a 
nucleophilic base, preferably potassium carbonate, sodium 
carbonate, sodium hydroxide or potassium hydroxide, in an 
alcoholic solvent, preferably methanol, ethanol or 
isopropanol, in the presence of an alkylating agent, 
preferably dimethyl or diethyl chloromalonate , to obtain a 
compound of the Formula XV: 
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(XV) 



COjRe 



wherein A, X, B, and and are as defined above, and 
each Rg is independently hydrogen or a moiety that forms 
with the attached CO^ group a readily hydrolyzable ester 
group. Preferably, R^ is C^-C^ alkyl, hydroxyalkyl , 
alkylaryl or aralkyl 
alkyl. 

The compound of the Formula XV is treated under 
conditions suitable to remove either R^ or R^, or both 
protecting groups, to obtain a compound of the Formula XVI: 



More preferably, R^ is a -C^ 




(XVl) 



wherein A, X, B and R^ are as defined above. Where 
t-butoxycarbonyl is used as a protecting group, suitable 
conditions are treatment with trif luoroacetic acid, 
followed by neutralizSition. 

The compound of the Foirmula XVI is reacted with 
an alkylating agent, preferably trimethyl or triethyl 
oxonium tetraf luoroborate , in a suitable solvent, 
preferably dichloromethane, to form an intermediate lactim 
ether. The intermediate lactim ether is reacted with 
guanidine in an alcoholic solvent, preferably methanol, 



BNSDCXID: <WO_9e03406A1 J_> 



wo 96/03406 



-16- 



PCT/US95/09519 



ethanol or isopropanol, to form a compound of the Formula 
XVII : 




(XVII) 



wherein A, X and B are as defined above. 

Alternatively, the compound of the Formula XVI 
can be converted to the compound of the Formula XVII by 
reacting the compound of the Formula XVI with a thiolating 
agent, preferably P2^5 

2, 4 -bis (4-methoxyphenyl) -1 , 3-dithia-2 , 4- 
diphosphetane-2, 4 -disulfide, to form the thiolactam 
intermediate. This intermediate is then alkylated with an 
alkylating agent, preferably methyl iodide or trimethyl or 
triethyl oxonium tetraf luoroborate , and then with guanidine 
in an alcoholic solvent, preferably methanol, ethanol or 
isopropanol, to obtain the compound of the Formula XVII. 

Where B is an alcohol f unction- -*i . e . , where the 
group attached with B forms an ester group- -the compound of 
the Formula XVII is hydrolyzed under basic conditions to 
form a compound of the Formula XVIII: 




(XVIII) 



wherein A and X are as defined above. 

The compound of the Formula XVIII is peptide 
coupled, by means well known to those skilled in the art. 



.9603406A1_I_> 



wo 96/03406 



-17- 



PCTAJS95/09519 



with a glutamic acid diester hydrochloride, to form a 
diester of the Formula XIX: 




wherein A, X, and are as defined above, except that 
neither R^ nor R^ is hydrogen. 

Finally, if the free glutamic acid form is 
desired, the compound of the Formula XIX is hydrolyzed to 
form a compound of the Formula I • 

In the second conversion process, a compound of 
the Formula XIV is prepared as described above. This 
compound is treated with acid, preferably trif luoroacetic, 
hydrochloric or p-toluenesulf onic acid, to remove all of 
the protecting groups (R^, R^ and Ac) to obtain a compound 
of the Formula XX: 




(XX) 



wherein A, X and B are as defined above. 

The compound of the Formula XX is reacted under 
weakly basic buffer conditions, preferably using a pH 7 
phosphate buffer, in a suitable solvent, preferably ethanol 
or methanol , with a compound having the Formula XXI : 
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o 




(XXI) 



to obtain a compound of the Formula XVII. The remainder of 
the second process, proceeding from the compound of the 
Formula XVII to a compound of the Formula I, is conducted 
in a manner analogous to that described above . 

In the third conversion process, the compound of 
the Formula XI is reacted with a suitable hydroxyl- 
protecting group, preferably a trialkylsilyl group, more 
preferably a t-butyldimethylsilyl chloride, in the presence 
of a mild non-nucleophilic base, preferably triethylamine, 
to obtain a compound of the Formula XXII: 




(XXII) 



wherein X and B are as defined above, and is a suitable 
hydroxyl -protecting group, preferably a trialkylsilyl 
group . 

The compound of the Formula XXII is then reacted 
with an acylating or sulf onylating agent, preferably 
methansulf onyl chloride or p-toluenesulf onyl chloride, in 
the presence of a non-nucleophilic base, preferably 
triethylamine or diisdpropylethylamine , in a suitable 
solvent in which at least one of the reactants is at least 
partially soluble, to obtain an activated hydroxy group. 
The activated hydroxy group is displaced with a suitable 
nucleophile, preferably a thioacid salt, more preferably 
potassium thioacetate, to obtain a compound of the Formula 
XXIII : 
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(XXIII) 



Alternatively, the compound of the Formula XXII 
can be converted to the compound of the Formula XXIII in 
one chemical operation using triphenylphosphine or diethyl 
or dimethyl azadicarboxylate , and an acidic nucleophile, 
preferably thioacetic acid, in a suitable solvent. 

The compound of the Formula XXIII is reacted with 
a nucleophilic base or a mild acid to selectively remove 
the acyl group on moiety A. The resulting intermediate is 
reacted with a compound of the Formula XXIV: 




(XXIV) 



in the presence of a non-nucleophilic base, preferably 
triethylamine, diisopropyl ethyl amine or potassium 
carbonate, to obtain a compound of the Formula XXV: 




(XXV) 



wherein A, X, B and R7 are as defined above. 
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The protecting group on the compound of the 
Formula XXV is removed by treatment with a suitable reagent 
to obtain a compound of the Formula XXVI : 




(XXVI) 



wherein A, X and B are as defined above. Where is 
trialkylsilyl, the reagent is preferably a fluoride salt, 
more preferably potassium fluoride, tetrabutylammonium 
fluoride or cesium fluoride. 

The compound of the Formula XXVI is cyclized to 
obtain the compound of the Formula XVII by activating the 
hydroxy group with an activating agent, preferably 
methanesulf onyl chloride, followed by treatment with a 
base. Alternatively, the nitrogen of the pyrimidinone is 
first protected with a suitable protecting group, 
preferably t -butoxycarbonyl , followed by cyclization and 
subsequent removal of the protecting group under acidic 
conditions . The remainder of the process proceeds from the 
compound of the Formula XVII to a compound of the Formula I 
in a manner analogous to that described above . 

In the fourth and preferred conversion process, 
an alcohol compound of the Formula XXVI is prepared as 
described above. This alcohol is reacted with a suitable 
oxidizing agent to produce an aldehyde functionality that 
cyclizes to the compound of the Formula XXVII: 




(XXVII) 
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wherein A, X and B are as defined above. 

The compound of the Formula XXVII is reacted with 
a reducing agent, preferably sodium cyanoborohydride , in 
the presence of a Lewis acid, preferably boron trifluoride 
etherate, to obtain a compound of the Formula XVII defined 
above. The rest of the process proceeds from the compound 
of the Formula XVII to a compound of the Formula I in a 
manner analogous to that described above . 

The compounds of the Formula I where Z is other 
than CH^ can be prepared in an analogous manner to those 
where 2 is CH^ . In particular , compounds of the Formula I 
wherein Z is other than CR^ can be prepared using an olefin 
of the Formula XXXIV: 




(XXXIV) 



wherein X and are as defined above, and Z is as defined 
above for Formula I except that it is other than CH^ . 

Where Z is sulfur, oxygen, or a substituted or 
unsubstituted amino, a compound of the Formula XXXV: 




(XXXV) 



wherein X and are as defined above, and Z is sulfur, 
oxygen, or a substituted or unsubstituted amino, is 
alkylated. The alkylation can be accomplished using an 
allylhalide, preferably allylbromide, in the presence of a 
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non-nucleophilic base, preferably triethylamine or 
diisopropylethylamine, to obtain the compound of the 
Formula XXXIV. 

Where Z is a substituted or unsubstituted C^-C^ 
alkyl other than CH , a substituted or unsubstituted C^-C- 
alkenyl or a substituted or unsubstituted C^-C^ alkynyl, 
the compound of the Formula XXXIV is prepared by 
olefination of an aldehyde of the Formula XXXVI: 




(XXXVI) 



wherein X and are as defined above, and Z is a 
substituted or unsubstituted C^-C^ alkyl other than CH^, a 
substituted or unsubstituted ^2^0^ alkenyl or a substituted 
or unsubstituted C^-C^ alkynyl • The aldehyde of the 
Formula XXXVI can be prepared in a manner analogous to that 
described by Chuan Shih et al . , Journal of Medicinal 
Chemistry, vol, 35 (1992), 1109-1116. The olefination of 
the aldehyde can be accomplished using a methylene transfer 
agent , preferably methylene- triphenylphosphorane . 

The compound of the Formula XXXIV is reacted with 
a dihydroxylating agent, preferably osmium tetroxide, in 
the presence of a suitable oxidizing agent, preferably N- 
methylmorpholine-N- oxide, to obtain a compound of the 
Formula XXXVII: X 



(XXXVII) 
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wherein X and are as defined above; and Z is as defined 
above for Formula I, except that it is other than CH^ . 

The compound of the Formula XXXVII is reacted 
with a sulfonylating agent, preferably p- toluenesulf onyl 
chloride or methanesulf onyl chloride, in the presence of a 
non-nucleophilic base, preferably triethylamine or 
diisopropylethylamine, to yield an intermediate mono- 
sulfonylated compound. This intermediate is reacted with a 
strong base, preferably sodium hydride, to produce a 
compound of the Formula XXXVIII: 



X 




(XXXVIII) 



wherein X and are as defined above, and Z is as defined 
for Formula I except that it is other than CH^ . 

The epoxide of Formula XXXVIII is reacted with a 
nitrogen- containing nucleophile, preferably sodium azide, 
in the presence of a mild Lewis-acid catalyst, preferably 
lithium or magnesium perchlorate, to an obtain an 
intermediate alcohol azide. This intermediate is reduced, 
preferably with hydrogen gas in the presence of a metal 
catalyst, and subsequent protection with a suitable 
nitrogen-protecting group, preferably t-butoxycarbonyl , 
benzoxycarbonyl or benzyl, to produce a compound of the 
Formula XVII' : 
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X 




(XVII' ) 



wherein X, R^, and and Rg are as defined above, and Z is 
as defined for Formula I except that it is other than - 

The compoiind of the Formula XVII' is then reacted 
with an acylating or sulf onylating agent, preferably 
methanesulf onyl chloride or p - toluene sulfonyl chloride, in 
the presence of a non-nucleophilic base, preferably 
triethylamine or diisopropylethylamine, in a suitable 
solvent in which at least one of the reactants is at least 
partially soluble, to obtain an activated hydroxy group. 
The activated hydroxy group is displaced with a suitable 
nucleophile, preferably a thioacid salt, more preferably 
potassium thioacetate, to obtain a compound of the Formula 
XVIII' : 



X 




(XVIII' ) 



wherein 'A, X, R^, and R^, and Ac are as defined above, 
and 2 is as defined for Formula I except that it is other 
than CH2 . 
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Alternatively, the compound of Formula XVII' is 
converted to the compound of Formula XVIII' in one chemical 
operation using triphenylphosphine , diethyl or dimethyl 
aza-dicarboxylate, and an acidic nucleophile, preferably 
thioacetic acid, in a suitable solvent. 

The compound of the Formula XVIII' is treated 
with a nucleophilic base, preferably potassium carbonate, 
sodium carbonate, sodium hydroxide or potassium hydroxide, 
in an alcoholic solvent, preferably methanol, ethanol or 
isopropanol, in the presence of an alkylating agents 
preferably dimethyl or diethyl chloromalonate , to obtain a 
compound of the Formula XIX' : 




(XIX' ) 



wherein A, X, R^, and and R^ are as defined above, and Z 
is as defined for Formula I except that it is other than 

The compound of the Formula XIX' is treated under 
conditions suitable to remove either or both of the R^ and 
R^ protecting groups to produce a compound of the Formula 
XX' : 




(XX' ) 
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wherein A, X and are as defined above, and Z is as 
defined for Formula I except that it is other than CH^ . 
Where t-butoxycarbonyl is a protecting group, the 
conditions for removal of this group are preferably 
treatment with trif luoroacetic acid followed by 
neutralization to produce the compound of the Formula XX' . 

The compound of the Formula XX' is reacted with 
an alkylating agent, preferably trimethyl or triethyl 
oxonium tetraf luoroborate, in a suitable solvent, 
preferably dichloromethane, to form an intermediate lactim 
ether. The intermediate lactim ether is reacted with 
guanidine in an alcoholic solvent, preferably methanol, 
ethanol or isopropanol, to form a compound of the Formula 
XXI' : 



X 




(XXI' ) 



wherein A, X and are as defined above, and Z is as 
defined for Formula I except that it is other than CH^ - 

Alternatively, the compound of the Formula XX' is 
converted to the compound of the Formula XXI' by reacting 
the compound of the Formula X' with a thiolating agent, 
preferably ^2^5 

2 , 4 -bis (4 -methoxyphenyl ) -1 , 3 -dithia- 2 , 4 -diphosphetane-2 , 4 -disulfide 

to form the thiolactam intermediate. This can then be 

alkylated with an alkylating agent, preferably methyl 

iodide or trimethyl or triethyl oxonium tetraf luoroborate, 

and then with guanidine in an alcoholic solvent, preferably 

methanol, ethanol or isopropanol, to obtain the compound of 

the Formula XXI' . 
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The compound of the Formula XXI' is hydrolyzed 
under basic conditions to form a compound of the Formula 




(XXII' ) 



wherein A and X are as defined above, and Z is as defined 
for Formula I except that it is other than CH^ . Where Rg 
is hydrogen in the compound of the Formula XXI', then the 
hydrolyzation reaction is not necessary, and the compound 
of the Formula XXI' is peptide coupled as described below. 

The compound of the Formula XXII' (or the 
compound of the Formula XXI' where Rg is hydrogen), which 
is in the free carboxylic acid form, can be peptide 
coupled, by means well known to those skilled in the art, 
with a glutamic acid diester hydrochloride to form a 



diester of the Formula XXIII': 

X 




wherein A, X and are as defined for Formula XXII', and R^ 
and R^ are each independently a moiety that forms with the 
attached CO^ a readily hydrolyzable ester group, such as a 
^I'Cg alkyl, hydroxyalkyl , alkylaryl or arylalkyl . 
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Finally, if the free acid form is desired, the 
compound of the Formula XXIII' is hydrolyzed to produce 
compounds of the Formula I where and are each H. 

A detailed example of the preparation of a 
compound of the Formula I is provided below. 
EXAMPLE 1 

N- (5- [2- (2-amino-4 (3H) -oxo-5, 6,7, 8 - tetrahydropyrido [2,3- 
d]pyrimidin-6-yl)ethyl] -4 -methylthieno-2 -yl ) -L-glutamic 
acid (Compound 1) 




Synthesis 

Compound 1 was synthesized by the following process. 

a- 5-bromo-4 -methyl thiophene-2-carboxylic acid; 

Br-^S^COzH 



This compound was prepared according to M. Nemec, 

Collection Czechoslov. Chem. Corrmun. , vol. 39 (1974), 3527. 

b. 6-ethynyl-2- (pivaloylamino) -4 (3H) -oxopyrido 
[2, 3-d] pyrimidine : 

O 

H 

This compound was prepared according to E,C. Taylor & 
G.S-K. Wong, J". Org. Chem., vol. 54 (1989), 3618. 
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c . 



Diethyl N- (5-bromo-4-tnethylthieno-2-yl) - 



L-glutamate : 




COaEt 



To a stirred solution of 5 -bromo-4 -methyl - 



thiophene-2-carboxylic acid (3*32 g, 15 mmol) , 
l-hydroxybenzotriazole (2.24 g, 16.6 mmol) , L-glutamic acid 
diethyl ester hydrochloride (3.98 g, 16.6 mmol) and 
diisopropylethylamine (2.9 ml, 2.15 g, 16.6 mmol) in 
dimethylf ormamide (DMF) (4 0 ml) was added 

1- (3 -dimethylaminopropyl) -3 -ethylcarbodiimide hydrochloride 
(3-18 g, 16.6 mmol). The resulting solution was stirred 
under argon at ambient temperature for 18 hours, poured 
into brine (300 ml) , diluted with water (100 ml) and 
extracted with ether (3 x 120 ml) . The combined organic 
extracts were washed with water (150 ml) , dried over MgSO^ 
and concentrated in vacuo to give a brown gum, which was 
purified by flash chromatography. Elution with hexane: 
EtOAc (2:1) provided the product as an orange oil (5.05 g, 
83% yield) . Analyses indicated that the product was 
diethyl N- (5-bromo-4 -methylthieno-2-yl ) glutamate . 
NMR(CDCl^) S: 7.22 (IH, s) , 6.86 (IH, d, J = 7.5 Hz), 
4.69 (IH, ddd, J = 4.8, 7.5, 9.4 Hz), 4.23 (2H, q, J = 7.1 
Hz), 4.12 (2H, q, J = 7.1 Hz), 2.55 - 2.39 (2H, m) , 2.35 - 
2.22 (IH, m) , 2.19 (3H, s) , 2.17 - 2.04 (IH, m) , 1.29 (3H, 
t, J = 7.1 Hz), 1.23 (3H, t, J = 7.1 Hz). Anal. 
(Ci5H2oN05SBr) C,H,N,S,Br. 



d. 



diethyl N- (5 - I (2 - [pivaloylamino] -4 (3H) - 
oxopyrido [2, 3-d] pyrimidin-6-yl) 
ethynyl] -4-methylthieno-2-yl) glutamate: 



(CH3)3C 



H 



O HN 
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To a stirred solution of diethyl N- (5-bromo-4- 
methylthieno- 2 -yl ) glutamate {4.21 g, 10.4 mmol) in 
acetonitrile (55 ml) under an argon atmosphere were added 
bis { triphenyl-phosphine) palladium chloride (702 mg, 1.0 
mmol), cuprous iodide (200 mg, i.i mmol), triethylamine 
(1.5 ml, 1.09 g, 10.8 mmol) and 

6-ethynyl-2- (pivaloylamino) -4 (3H) -oxopyrido [2 , 3 -d] pyrimidine 
(5.68 g, 21 mmol). The resultant suspension was heated at 
reflux for 6 hours. After cooling to room temperature, the 
crude reaction mixture was filtered and the precipitate was 
washed with acetonitrile (50 ml) and ethylacetate (EtOAc) 
(2 X 50 ml) , The combined filtrates were concentrated in 
vacuo to give a brown resin, which was purified by flash 
chromatography. Elution with CH^Cl^rCH^OH (49:1) provided 
the product as an orange solid (4.16 g, 67% yield). 
Analyses indicated that the product was diethyl 

N- (5- [ (2- [pivaloylamino] -4 (3H) -oxopyrido [2 , 3-d]pyrimidin-6-yl) 

ethynyl] -4-methylthieno-2-yl) glutamate. NMR (CDCl^) 6: 

8,95 (IH, d, J = 2.2 Hz), 8.59 (IH, d, J = 2.2 Hz), 7,33 

(IH, s) , 7.03 (IH, d, J = 7.4 Hz), 4.73 (IH, ddd, J = 4.8, 

7.4, 9.5 Hz), 4.24 (2H, q, J = 7.1 Hz), 4.13 (2H, q, J = 

7.1 Hz), 2.55 - 2.41 {2H, m) , 2.38 (3H, s) , 2.35 - 2.24 

(IH, m) , 2.19 - 2.05 (IH, m) , 1.34 (9H, s), 1.30 (3H, t, J 

= 7.1 Hz), 1.24 {3H, t, J = 7.1 Hz). Anal. 

(C29H33N5O7S . 0 . 75H2O) H, N, S . 

e. diethyl N- (5- [ (2- [pivaloylamino] -4 (3H) - 

oxopyrido [2 , 3 , d] pyrimidin-6-yl) ethyl] -4- 
methylthieno- 2 -yl ) glutamate : 



(CH3)3C 




A suspension of diethyl N- (5- [ (2- [pivaloylamino] - 
4 (3H) -oxopyrido [2, 3 -d] pyrimidin-6 -yl) ethyl] -4 -methylthieno-2 -yl 
glutamate (959 mg, 1.6 mmol) and 10% Pd on carbon (1.5 g. 
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150 % wt. eq.) in trif luoroacetic acid (30 ml) was shaken 

under 50 psi of for 22 hours. The crude reaction 

mixture was diluted with CH^Cl^, filtered through a pad of 

Celite (diatomaceous earth) and concentrated in vacuo. The 

residue obtained was dissolved in CH^Cl^ (120 ml), washed 

with saturated NaHCO^ (2 x 100 ml), dried over Na^SO and 

J 2 4 

concentrated in vacuo to give a brown gum, which was 

purified by flash chromatography. Elution with 
^^2^''"2 '^^3^^ provided the product as a yellow solid 

(772 mg, 80% yield) . Analyses indicated that the product 
was diethyl N- (5- [ (2- [pivaloylamino] -4 (3H) - 
oxopyr ido [2 , 3 -d] pyrimidin- 6 -yl ) ethyl ] -4 -methylthieno- 2 -yl ) 
glutamate, NMR (CDCl^) 6: 8.60 (IH, d, J = 2.2 Hz), 
8.49 (IH, broad), 8.32 (IH, d, J = 2.2 Hz), 7.22 (IH, s) , 
6.78 (IH, d, J = 7.5 Hz), 4.72 (IH, ddd, J = 4.8, 7.5, 9.5 
Hz), 4.23 (2H, q, J = 7,1 Hz), 4.11 (2H, q, J = 7.1 Hz), 
3.12 - 3.00 (4H, m), 2.52 - 2.41 (2H, m) , 2.37 - 2.22 (IH, 
m), 2.16 - 2.04 (IH, m) , 2.02 (3H, s) , 1.33 (9H, s) , 1.29 
(3H, t, J = 7.1 Hz), 1.23 (3H, t, J = 7.1 Hz). Anal. 
(C29H37N5O7S.O.5H2O) C,H,N,S. 

f . diethyl N- (5- [ (2- [pivaloylamino] -4 (3H) -0x0- 

5,6,7,8 - tet rahydropyrido [2,3 -d] pyrimidin- 6 -yl ) - 
ethyl] -4-methylthieno-2-yl) glutamate: 



(CH3)3C 




A suspension of diethyl N- (5- [ (2 - [pivaloylamino] - 
4 (3H) -oxopyrido [2, 3-d] pyrimidin- 6 -yl) ethyl] -4-methylthieno-2-yl) 
glutamate (2.98 g, 5 mmol) , 10% Pt on carbon (1.5 g, 50% 
wt. eq.) and PtO^ (1.5 g, 50% wt . eq.) in trif luoroacetic 
acid (170 ml) was shaken under 800 psi of H^ for 4 0 hours. 
The crude reaction mixture was diluted with CH^Cl^, 
filtered through a pad of Celite, and concentrated in 
vacuo. The residue obtained was dissolved in CH2CI2 (150 
ml) , washed with saturated NaHC03 (2 x 150 ml) , dried over 
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Na^SO^, and concentrated in vacuo to give a brown resin, 

which was purified by flash chromatography. Elution with 

CH^Cl^rCH^OH (24:1) provided initially an unreacted 

substrate (1.42 g, 48% yield) and then the product as a 

yellow solid (293 mg, 10% yield) . Analyses indicated that 

the product was diethyl N- (5- [ (2- [pivaloylamino] -4 (3H) - 

oxo-5 , 6,7, 8-tetrahydropyrido- [2 , 3 -d] pyrimidin-6- 

yl) ethyl] -4-Tnethylthieno-2-yl) glutamate. NMR (CDCl^) 8: 

7.24 (IH, s) , 6.75 (IH, d, J = 7.6 Hz), 5.57 (IH, broad), 

4.72 (IH, ddd, J = 4.8, 7.6, 12.6 Hz), 4.22 (2H, q, J = 7.1 

Hz), 4.11 (2H, q, J = 7.1 Hz), 3.43 - 3.36 (IH, m) , 3.06 - 

2.98 (IH, m) , 2.89 - 2.68 (3H, m) , 2.52 - 2.40 (3H, m) , 

2.37 - 2.23 (IH, m) , 2.15 (3H, s) , 2.14 - 2.03 (IH, m) , 

1.94 - 1.83 (IH, m) , 1.73 - 1.63 (2H, m) , 1.32 (9H,s), 1.29 

(3H, t, J = 7.1 Hz), 1.23 (3H, t, J = 7.1 Hz) . Anal. 

(^2 9H4lN507S. 0. 5H2O) C,H,N,S. 

g. N- (5- [2- (2-amino-4 (3H) -0x0- 5, 6 ,7,8- 

tetrahydropyrido- [2 , 3-d] pyrimidin-6- 
yl) ethyl] -4-methylthieno-2-yl) glutamic acid 
(Compound 1) : 

A solution of diethyl N- (5- [ (2- [pivaloylamino] - 
4 (3H) -0x0-5, 6,7, 8-tetrahydropyrido [2, 3-dl pyrimidin-6- 
yl) ethyl] -4-methylthieno-2-yl) glutamate (293 mg, 0.5 mmol) 
in IN NaOH (25 ml) was stirred at ambient temperature for 
90 hours, then neutralized with 6N HCl . The precipitate 
that formed was collected by filtration and washed with 
water (4 x 10 ml) to provide the product as a yellow solid 
(63 mg, 28% yield) . Analyses indicated that the product 
was N- (5- [2- (2 -amino- 4 {3H) -0x0- 5, 6,7,8- 

tetrahydropyrido [2, 3 -d] pyrimidin- 6 -yl ) ethyl] -4 -methylthieno- 
2-yl) glutamic acid. NMR (DMS0-d6) 5: 12.44 (2H, broad), 
9.89 (IH, broad), 8.42 (IH, d, J = 7.8 Hz), 7.57 (IH, s) , 
6.39 (IH, br s) , 6.12 (2H, br s) , 4.30 (IH, ddd, J = 4.8, 
7.8, 9.6 Hz), 3.26 - 3.18 (2H, m) , 2.83 - 2.74 (3H, m) , 
2.31 (2H, t, J = 7.4 Hz), 2.12 (3H, s) , 2.09 - 2.01 (IH, 
m) , 1.94 - 1.80 (2H, m) , 1.68 - 1.47 (3H,m). Anal. 
<^20H25N5O6S . 1 . IH2O) C, H, N, S . 
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Biological and Bioche mical Evaluation 
Determination of Inhibition Constants for GAR 
Transf ormylase : 

The GAR- transf ormylase (GARFT) assay method of 
Young at al . , Biochemistry 23 (1984), 3979-3986, was 
modified and used as described below. Reactions mixtures 
contained the catalytic domain of the human GARFT, 0-250 nM 
of the test compound, 2 0 /xM glycinamide ribonucleotide 
(GAR), 10 or 20 N^^^-f ormyl -5 , 8-dideazaf olate (FDDF) , 50 
mM HEPES-KOH (pH 7.5), and 50 mM KCl . The reaction was 
initiated with the addition of enzyme to a final 
concentration of 11 nM, followed by monitoring of the 

increase in absorbance at 294 nm at 20 (e^^, = 18.9 mM"^ 

-1 294 
cm ^) . 

The GARFT inhibition constant (K^) was determined 

from the dependence of the steady- state catalytic rate on 

inhibitor and substrate concentration. The type of 

inhibition observed was determined to be competitive with 

respect to FDDF by the dependence of the apparent 

^^i,app' on the concentration of FDDF and was shown to be 

described by K. = K. + (K . /K ) [FDDF] The Michaelis 

1 , app X 1 m 

constant for FDDF, K^, was determined independently by the 

dependence of the catalytic rate on FDDF concentration. 

Data for both the and determinations were fitted by 

non-linear methods to the Michaelis equation, or to the 

Michaelis equation for competitive inhibition, as 

appropriate. Data resulting from tight -binding inhibition 

was analyzed and was determined by fitting the data to 

the tight-binding equation of Morrison, Biochem Biophys 

Acta 185 (1969), 269-286, by nonlinear methods. 

Determination of Dissociation Constants for 
Human Folate Binding Protein: 

The dissociation constant (Kd) for human 
folate -binding protein (FBP) was determined in a 
competitive binding assay using membrane associated FBP 
prepared from cultured KB cells. 
Preparation of KB cell Membrane Fraction: 
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Adherent KB cells were scraped from flasks, 

washed once in ice-cold PBS, and centrifuged at 5000 x g 

for 5 minutes at 4*>C. Pelleted cells (2x10® cells) were 

resuspended in 10 ml of suspension buffer (KH^PO -KOH dH 

2 4 ^ 

7.4 : 10 mM EDTA : 10 mM 2 -mercaptoethanol ) , sonicated 
briefly to complete cell lysis and centrifuged at 12000 x g 
for 10 minutes at 4^C. The pellet was stripped of 
endogenous bound folate by resuspension in 2 0 ml of acidic 
buffer (50 mM KH^PO^-KOH pH 3 . 5 : 10 mM EDTA : 10 mM 
2-mercaptoethanol) and centrifuged as before. The pellet 
was then resuspended in 2 0 ml of the suspension buffer at 
pH 7.4 and centrifuged as before. The pellet was 
resuspended in 5 ml of suspension buffer at pH 7.4 lacking 
EDTA. Protein content was quant itated using the Bradford 
method with BSA as standard. Typical yields for this 
procedure were 4-5 mg total membrane protein per 2x10® 
cells. This final suspension was used as a source of 
membrane -associated human FBP. 

FBP Competitive Binding Assay: 

Inhibitor was allowed to compete against ^H- folic 
acid for binding to FBP. Reactions mixtures contained 
50-100 mg of cell membrane protein containing 3-6 pmoles 
(3-6 nM) of FBP, 17.25 pmoles "^H-folic acid (17.25 nM, 0,5 
^Ci) , various concentrations of competitor, in 1 ml of 50 
mM KH2PO^-KOH pH 7.4 : 10 mM 2-mercaptoethanol. Reactions 
were performed at 25«'C. Because of the very slow release 
of bound ^H- folic acid, the competitor was prebound for 30 
minutes in the absence of ^H-folic acid. "^H-Folic acid was 
then added and the mixtures were allowed to equilibrate for 

2.5 hours. The full reaction mixtures were drawn through 

nitrocellulose filters under vacuum to trap the cell 

membranes with bound ^H-folic acid. The trapped membranes 

were then washed 4 times with 1 ml of reaction buffer. The 

amount of bound ^H- folic acid was measured by scintillation 

counting of the nitrocellulose membrane. The data obtained 

were nonlinearly fitted as described above. The FBP for 
3 ^ 
H- folic acid, used to calculate the competitor K^, was 
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obtained by direct titration of FBP with H-folate and 
subsequent nonlinear fitting of the data to a tight -binding 

equation. 
Cell lines: 

The cell lines used and their origin are 
tabulated in Table 1. The growth conditions and media 
requirements of each cell line are summarized in Table 2. 
All cultures were maintained at 37<>C, 5% air-CO^ in a 
humidified incubator. 
In vitro growth inhibition: 

Stock solutions of the inhibitors were prepared 
in 10 mM sodium bicarbonate in water and stored in 1 ml 
aliquots at -20^C for cell culture experiments. Cell- 
growth inhibition was measured by a modification of the 
method of Mosmann, J. Immunol. Methods 65 (1983), 55-63. 

Mid-log phase cells of each cell line were 
diluted to 18,500 cells/ml in fresh RPMI growth medium 
(Mediatech, Washington, DC) supplemented with dialyzed 
fetal-calf serum (Hyclone Laboratories Inc., Logan, UT) , 
and then aliquotted into columns 2 through 12 of 96 -well 
microtiter plates. Column 1 was filled with the same 
volume, 135 ml, of fresh medium, without cells, for use as 
a blank. The plates were then placed in a 37<>C, 5% air-CO^ 
incubator. After 1 to 4 hours, plates were removed from 
the incubator followed by addition of the test compound at 
10 X final concentration, 15 ml/well in binary dilutions, 
to columns 12 to 4 . For reversal experiments, hypoxanthine 
(1.75 mM) or AICA (1.75 mM) was included in all drug 
solutions (final concentration 175 mM) . Wells containing 
each concentration of test compound were prepared in 
quadruplicate on each plate. Fifteen milliliters of media, 
without test compound, were added to the wells in column 1 
of the plates. The cells were then returned to the 
incubator and remained undisturbed for the full incubation 
period. On day 3 for L1210 and L1210/CI920 cells or day 5 
for CCRF-CEM cells, 50 ml of 0.8 mg/ml MTT 
(4, 5-dimethylthia2ol-2-yl) -2 , 5-diphenyl tetrazolium 

SUBSTITUTE SHEET (RULE 26) 

BMSDOCID: <WO 9e03406A1_L> 



wo 96/03406 



-36- 



PCTAJS95/09519 



bromide; Sigma catalog no. M2128) dissolved in tissue 
culture medium was added to each well of all plates, after 
which cells were returned to the incubator. After 4 hours, 
all plates were removed from the incubator and centrifuged 
at 1200 rpm for 7 minutes. Media were siphoned off and 
150 ml of DMSO was added to each well of all plates. 
Plates were then mixed at slow speed on a vortex mixer for 
1 hour in the dark at room temperature. The extent of 
metabolized MTT was measured spectrophotometrically at 

TH 

54 0 nm on a Molecular Devices Vmax kinetic microplate 
reader. The concentration of drug required to reduce cell 
growth by 50% as measured by MTT metabolism was determined 
by interpolation between the O.D. (minus blank) immediately 
above and below 50% of control O.D. (minus blank) . 

TABLE 1 

Tissue of Origin and Source of Cell 
Lines Employed in In Vitro Studies 

Cell Line Source Origin 

L1210 ATCC# Mouse, lymphocytic leukemia 

CCRF-CEM ATCC# Human, acute lymphoblastic 

leukemia 

#ATCC = American Type Culture Collection 



TABLE 2 

Culture Conditions, Plating Densities and 
Incubation Times Used in Microtiter Assays 

Cell line Medium' DFCS Plating Incubation 

Cone . * Density Time 

(%) (cells/well) (days) 

L1210 RPMI-1640 5 2500 3 

CCRF-CEM RPMI-1640 10 2500 5 

'"DFCS Cone . = dialyzed fetal calf serum concentration. 
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TABLE 3 



Comparative Data for Test Compound and 6R-DDATHF 
Growth Inhibition Using Continuous (72 -hour) Exposure 



Compound 


GARFT Ki 


IC50 Cell 


IC50 Cell 


Human 




(nM) 


Culture 


Culture 


Folate 






L1210 


CCRF-CEM 


Binding 






(nM)a 


{nM)a 


Protein 










Kd {rm) 


1 


1.4 


13.5 


6.1 


28 


DDATHFt> 


25 


17 .5 


1.5 


0 . 020 



Mean IC50 ± standard deviation; 
6R-DDATHF, the 6R diastereomer of 
5 , , 10-dideazatetrahydrof olic acid (Lometrexol) (See F.M. 
Muggia, "Folate antimetabolites inhibitor to de novo purine 
synthesis," New Drugs, Concepts and Results in Cancer 
Chemotherapy, Kluwer Academic Publishers, Boston (1992) , 
65 87. 

As the above comparative data show. Compound 1 
has a relative folate binding protein that is about 1400 
times less potent than 6R-DDATHF. 
EXAMPLE 2 

N- (5- [2- (2-amino-4-oxo-4 , 6 , 7 , 8-tetrahydro-3H-pyrimido [5,4- 
6] - [1,4] thia2in-6-yl) ethyl] -4-methylthieno*2-yl) -L-glutamic 
acid (Compound 2) 



H5N 




CO2H 



CO2H 



Compound 2 was prepared as follows. 

a . methyl 5-bromO'4-methylthiophene-2- 
carboxyl^Lte : 



Br 
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To a solution of 5-broTno-4 -methylthiophene- 
2-carboxylic acid (20.32 g, 92 mmol) in CH^OH (450 ml) was 
added concentrated H^SO^ (4 ml) . The resultant solution was 
heated at reflux for 18 hours. The solvent was removed by 
concentration In vacuo, and the residue obtained was 
partitioned between saturated NaHCO^ (350 ml) and ether (350 
ml) . The layers were separated and the aqueous phase 
extracted with ether (3 x 150 ml) . The combined organic 
extracts were dried over MgSO^ and concentrated in vacuo to 
give a red oil, which was purified by flash chromatography. 
Elution with hexane: ethyl acetate (9:1) provided the product 
as a yellow oil, which solidified on standing (18.34 g, 85% 
yield) . Analyses indicated that the product was methyl 
5 - bromo - 4 - me t hy 1 - 1 hiophene - 2 - carboxy 1 a t e . NMR ( CDCl ^ ) 6: 
7.47 (IH, s) , 3.86 (3H, s) , 2.20 (3H, s) . Anal. (C^H^O^SBr) 
C!,H#S,Br. 

b . me t hy 1 5 - ( 3 - hydr oxypropyny 1 ) - 4 - 
methyl thiophene- 2 -carboxylate : 




To a stirred solution of methyl 5-bromo-4 -methyl - 
t hiophene- 2 -carboxylate (5.18 g, 22 mmol) in diethylamine 
(60 ml) under an argon atmosphere were added 
bis (triphenylphosphine) palladium chloride (77 mg, 0.11 
mmol), cuprous iodide (42 mg, 0.22 mmol) and propargyl 
alcohol (1.5 ml, 1.44 g, 26 mmol). The resultant mixture 
was stirred at ambient temperature for 18 hours. The 
solvent was removed by concentration in vstcuo, and the 
residue obtained was diluted with water (200 ml) and then 
extracted with EtOAc (3 x 10 0 ml) . The combined organic 
extracts were washed with 0.5 N HCl (100 ml), dried over 
MgSO^ and concentrated in vacuo to give a brown oil, which 
was purified by flash chromatography. Elution with 
hexane :EtOAc (2:1) provided the product as an orange oil, 
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which solidified on standing (4.07 g, 88% yield). Analyses 
indicated that the product was methyl 

5- (3-hydroxypropynyl) -4 -methylthiophene-2-carboxylate . NMR 



methyl -thiophene- 2 -carboxylate (3.86 g, 18 mmol) and 5% Pd 
on carbon (0.72 g, 19% wt . eq.) in EtOAc (110 ml) was shaken 
under 50 psi of for 20 hours. The crude reaction 

mixture was filtered through a pad of Celite, and the 
filtrate was concentrated in vacuo to provide the product as 
a yellow oil (3.84 g, 98% yield). Analyses indicated that 
the product was methyl ^ 

5- (3-hydroxypropyl) -4 -methyl thiophene -2 -carboxylate . NMR 

(CDCl^) 6: 7.51 (IH, s), 3.84 (3H, s) , 3.71 (2H, t, J = 

6.2 Hz), 2.86 (2H, t, J = 7,6 Hz), 2.16 (3H, s) , 1.92 (2H, 

tt, J = 6.2, 7.6 Hz). Anal. (C10H14O3S) C,H,S. 

d. methyl 4 -methyl-5- (3-oxopropyl) thiophene- 
2 -carboxylate : 



5- (3-hydroxypropyl) -4-methylthiophene-2-carboxylate (3,74 g, 
17 mmol), N-methylmorpholine-N-oxide (3.00 g, 26 mmol) and 
powdered 4A molecular sieves (4.5 g) in CH2^^2 "^^^ 
added tetrapropylammonium perruthenate (300 mg, 0.85 mmol). 
The resultant suspension was stirred at ambient temperature 
for 40 minutes. The solvent was removed by concentration in 
vacuo, and the residue obtained was purified by flash 
chromatography. Elution with hexaneiEtOAc (4:1) provided 
the product as a yellow oil (1.82 g, 49% yield) . Analyses 



(CDCI3) 6: 7.52 (IH, s) , 4,55 (2H, s), 3.87 (3H, s), 2.29 

(3H, s) . Anal. (C10H10O3S) C,H,S. 

c . methyl 5 - ( 3 - hydroxypropy 1 ) - 4 - 
methylthiophene-2 -carboxylate : 




A suspension of methyl 5- (3-hydroxypropynyl) -4- 




To a stirred suspension of methyl 
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indicated that the product was methyl 

4 -methyl -5- ( 3 -oxopropyl ) thiophene-2 -carboxylate . NMR 
(CDCI3) 6: 9.83 (IH, t, J = 0.8 Hz), 7.50 ( IH , s), 3.84 
(3H, s) , 3.07 (2H, t, J = 7.4 Hz), 2.83 (2H, dt , J = 0.8, 

7,4 Hz), 2.17 {3H, s) . Anal. (C10H12O3S) C,H,S 

e. ethyl 5- (3-butenyl) -4- 

methylthiophe^e-2-carboxylate : 

CHjO^C 

To a stirred suspension of methyltriphenyl - 
phosphonium bromide (3.14 g, 8.8 mmol) in THF (30 ml) under 
an argon atmosphere at 0°C was added 2.5 M n-butyllithium in 
hexane (3.4 ml, 8.5 mmol). The resultant slurry was stirred 
for 10 minutes at O^C, for 75 minutes at ambient 
temperature, and then cooled to -65 °C prior to the dropwise 
addition of a solution of the methyl 

4-methyl-5- (3-oxopropyl) thiophene-2 -carboxylate (1.71 g, 
8.1 mmol) in THF (30 ml) . The cooling bath was removed and 
the reaction was stirred for 90 minutes while gradually 
warming to room temperature. The crude reaction mixture was 
concentrated in vacuo to a volume of 20 ml, diluted with 
ether (200 ml), and filtered through a pad of celite. The 
filtrate was concentrated in vacuo to give an orange oil, 
which was purified by flash chromatography. Elution with 
hexane :EtOAc (95:5) provided the product as a yellow oil 
(772 mg, 46%) . Analyses indicated that the product was 
methyl 5- (3-butenyl) -4-methylthiophene- 

2 - carboxylate . NMR (CDCl^) 5: 7.50 (IH, s), 5.84 (IH, 
ddt, J = 10.2, 17.0, 6.6 Hz), 5.07 (IH, dd, J = 1.6, 17.0 
Hz), 5.02 (IH, dd, J = 1.6, 10.2 Hz), 3.84 {3H, s) . Anal. 
<CiiHi402S) C,H,S. 
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f - methyl 5- (3 , 4 -dihydroxybutyl ) -4- 
methyl thiophene - 2 - carboxylate : 




To a stirred solution of N-methylmorpholine-N- 
oxide (735 mg, 6.3 mmol) and osmium tetroxide (5 mg, 0.02 
mmol) in acetone (30 ml) was added a solution of methyl 
5- (3-butenyl) -4 -methyl thiophene -2 -carboxylate (701 mg, 3.3 
mmol) in acetone (20 ml) . The resultant solution was 
stirred under an argon atmosphere at ambient temperature for 
48 hours, then filtered through a pad of Celite. The 
filtrate was acidified by addition of 0.5 M H^SO^ (10 ml), 
and the acetone was removed by concentration in vacuo. The 
aqueous residue was diluted with water (20 ml) and extracted 
with EtOAc (3 X 25 ml) , The combined organic extracts were 
washed with water (3 x 25 ml), dried over Na^SO^ , and 
concentrated In vacuo to give a brown gum, which was 
purified by flash chromatography. Elution with CH^Cl^iEtOAc 
(2:3) provided the product as an off-white solid (577 mg, 
71% yield) . Analyses indicated that the product was methyl 
5- (3 , 4 -dihydroxybutyl) - 

4 -met hylthiophene-2- carboxylate . NMR (CDCl^) 5: 7.50 (IH, 
s), 3.84 (3H, s) , 3.79 - 3.72 (IH, m) , 3.86 (IH, dd, J = 
3.2, 10.9 Hz), 3.48 (IH, dd, J = 7.4, 10.9 Hz), 3.00 - 2.80 
{2H, m) . Anal. <^ii^i604S> C,H,S. 

The above examples are given to illustrate 
various aspects of the invention. It is to be understood 
that appropriate modifications will be within the 
capabilities of one having ordinary skill in the art in 
light of the teachings contained herein. 

Where possible as a matter of chemistry, chemical 
groups recited herein can be substituted. In some cases, 
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this possibility is made explicit by reciting, e.g., 
substituted or unsubstituted C^-C^ alkyl group. 

Where more than one group is recited in any 
Formula herein, each can be independently selected from 
the possibilities given. 
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WHAT IS CLAIMED IS: 

1 . A compound of the Formula I 



X H 



XXJ 

HjN^ 




wherein: 



A is sulfur, CH^ or selenium; 



Z is a substituted or unsubstituted C^-C^ alkyl 
group, a substituted or unsubstituted C^-C^ alkenyl group, a 
substituted or unsubstituted C^-C^ alkynyl group, a 
substituted or unsubstituted amino group, sulfur or oxygen; 

X is a substituted or unsubstituted C^-C^ alkyl 
group; a substituted or unsubstituted C^-C^ alkenyl group; a 
substituted or unsubstituted C^-C^ alkynyl group; -C(0)E, 
wherein E is hydrogen, a substituted or unsubstituted C^-C^ 
alkyl group, a substituted or unsubstituted C^-C^ alkenyl 
group, a substituted or unsubstituted C^-C^ alkynyl group, a 
substituted or unsubstituted OC^-C^ alkoxy group, or 
^10^11' wherein R^^ and R^^ are independently selected from 
hydrogen, substituted and unsubstituted C^-C^ alkyl groups, 
substituted and unsubstituted C^^C^ alkenyl groups, 
substituted and unsubstituted C^-C^ alkynyl groups; NR^^^R^^, 
wherein R^^ and R^^ are independently defined as set forth 
above; hydroxyl ; r.itro; SR^^' wherein R^^ is hydrogen, a 
substituted or unsubstituted ^-^^^^ alkyl group, a 
substituted or unsubstituted C^-C^ alkenyl group, or a 
substituted or unsubstituted C^-C^ alkynyl group; cyano; or 
a substituted or unsubstituted 0(Ci-C3) group; and 



SUBSTITUTE SHEET (RULE 26> 



HNSDOCID: <WO_9603406A1_L> 



wo 96/03406 



-44- 



PCT/US95/09519 



and are each independently hydrogen or a 
moiety that forms, together with the attached CO^, a readily 
hydrolyzable ester group; 

or a pharmaceutically acceptable salt thereof. 

2. A compound or salt according to claim 1, 
wherein A is sulfur or CH^ • 

3. A compound or salt according to claim 1, 
wherein Z is CH^ , CH^CH^. NH, oxygen, sulfur, CHCCH^OH) or 
NCH^ . 

4. A compound or salt according to claim 1, 
wherein: when X is substituted, the substituents are 
selected from OH, NH^* O-methyl, O- ethyl, SH, SCH^ and NH- 
methyl; and when Z is substituted, the substituents are 
selected from C^-C^ alkoxyl, C^-C^ alkyl, C^-Cg alkenyl, 
^2 ^6 ^l^y^yl' acyl, halogen, amino, hydroxyl, nitro, 
mercapto, monocyclic carbocycle, monocyclic heterocycle, 
nonfused polycyclic carbocycle, nonfused polycyclic 
heterocycle, hydroxy C^-C^ alkyl, and C^-C^ alkoxy C^-C^ 
alkyl . 

5. A compound or salt according to claim 1, 
wherein X is unsubstituted . 

6. A compound or salt according to claim 5, 
wherein X is methyl or ethyl . 

7. A compound or salt according to claim 1, 
wherein R and each is independently hydrogen, C. -C^ 
alkyl, hydroxyalkyl , alkylaryl or aralkyl . 

8. A compound or salt according to claim 7, 
wherein R^ and R^ each is independently hydrogen or C^-C^ 
alkyl . 

9. A compound or salt according to claim 8, 
wherein R^ and R^ are each hydrogen. 

10. A compound or salt- according to claim 1, 
wherein A is sulfur or CH^ , Z is CH^ , and X is methyl. 

11. A compound or salt according to claim 1, 
selected from: 
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N' {5- [2- {2-amino-4 {3H) -oxo-5, 6, 7, 8 - tetrahydropyrido [2 , 3-d] - 
pyrimidin-S -yl ) ethyl] -4 -methylthieno- 2 -yl ) -L -glutamic acid 
and its pharmaceut ically acceptable salts; 
N- (5- [2- (2-amino-4-oxo- 

4,6,7, 8 -tetrahydro-BH-pyrimido [5,4-6] [1,4] - thiazin-e- 
yl ) ethyl] -4 -methylthieno-2 -yl ) -L-glutamic acid diethyl ester 
and its pharmaceut ically acceptable salts; and N-(5-[2- 
(2-amino-4-oxo-4 , 6,7, 8- tetrahydro-3H-pyrimido- 
[5,4-6] [1,4] thiazin-6-yl)ethyl] -4 -methylthieno-2 -yl ) - 
L-glutamic acid and its pharmaceutically acceptable salts. 

12 . N- (5- [2- (2 -amino- 4 (3H) -oxo-5, 6 ,7,8- 
tetrahydro-pyrido [2 , 3-d] pyrimidin-6-yl) ethyl] -4- 
methylthieno-2-yl) -L-glutamic acid. 

13. A pharmaceutical composition comprising: 
(i) a compound of the Formula I: 




wherein: 

A is sulfur, CH^ or selenium; 

Z is a substituted or unsubstituted C-j^-C^ alkyl 
group, a substituted or unsubstituted C^-C^ alkenyl group, a 
substituted or unsubstituted C^-C^ alkynyl group, a 
substituted or unsubstituted amino group, sulfur or oxygen; 

X is a substituted or unsubstituted C^-C^ alkyl 
group; a substituted or unsubstituted ^2 ^^6 ^^^^^V^ group; a 
substituted or unsubstituted C^-C^ alkynyl group; -C(0)E, 
wherein E is hydrogen, a substituted or unsubstituted C^-C^ 
alkyl group, a substituted or unsubstituted C^-C^ alkenyl 
group, a substituted or unsubstituted C^-C^ alkynyl group, a 
substituted or unsubstituted OC1-C3 alkoxy group, or 
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^10^11' ^h^^^iri and R^^ are independently selected from 

hydrogen, substituted and unsubst ituted C^-C^ alkyl groups, 
substituted and unsubstituted C^-C^ alkenyl groups, 
substituted and unsubstituted C -C alkynyl groups; NR R , 
wherein R^^ and R^^ are independently defined as set forth 
above; hydroxyl ; nitro; SR^^' wherein R^^ hydrogen, a 
substituted or unsubstituted C -C^ alkyl group, a 
substituted or unsubstituted C^-C^ alkenyl group, or a 
substituted or unsubstituted C^-C^ alkynyl group; cyano; or 
a substituted or unsubstituted O(C-j^-C^) group; and 

R^ and R^ are each independently hydrogen or a 
moiety that forms, together with the attached CO^, a readily 
hydrolyzable ester group; 

or a pharmaceutically acceptable salt thereof; and 

(ii) a pharmaceutically acceptable carrier. 

14 . A pharmaceutical composition according to 
claim 13, wherein A is sulfur or CH^ . 

15. A pharmaceutical composition according to 
claim 13, wherein Z is CH^, CH^CH^/ NH, oxygen, sulfur, 
CHICH^OH) or NCH-j. 

16. A pharmaceutical composition according to 
claim 13, wherein: when X is substituted, the substituents 
are selected from OH, NH^, O-methyl, 0-ethyl, SH, SCH^ and 
NH-methyl; and when Z is substituted, the substituents are 
selected from C^-C^ alkoxyl, C^-C^ alkyl, C^-C^ alkenyl, 

Cg alkynyl, acyl, halogen, amino, hydroxyl, nitro, 
mercapto, monocyclic carbocycle, monocyclic heterocycle, 
nonfused polycyclic carbocycle, nonfused polycyclic 
heterocycle, hydroxy C^-C^ alkyl, and C^-C^ alkoxy C^-C^ 
alkyl . 

17. A pharmaceutical composition according to 
claim 13, wherein X is unsubstituted. 

18. A pharmaceutical composition according to 
claim 17, wherein X is methyl or ethyl. 
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19. A pharmaceutical composition according to 

claim 13, wherein and each is independently hydrogen, 

C- -C^ alkyl, hydroxyalkyl , alkylaryl or aralkyl . 
1 o 

20. A pharmaceutical composition according to 
claim 19, wherein R^ and R^ each is independently hydrogen 
or C^-C^ alkyl . 

21. A pharmaceutical composition according to 
claim 20, wherein R^ and R^ are each hydrogen. 

22. A pharmaceutical composition according to 
claim 13, wherein A is sulfur or CH2/ Z is CH^ # and X is 
methyl . 

23. A pharmaceutical composition according to 
claim 13/ wherein said compound of the Formula I is 

N- {5- [2- (2-amino-4 (3H) -oxo-5, 6,7, 8 -tetrahydro- 

pyrido [2 , 3-d] pyrimidin-6-yl) ethyl] -4-methylthieno-2-yl) - 

L-glutamic acid. 

24. A method of inhibiting the growth or 
proliferation of cells of microorganisms or higher 
organisms, comprising administering to a mammalian or avian 
host an effective quantity of a compound of the Formula I: 




wherein : 

A is sulfur, CH^ or selenium; 

Z is a substituted or unsubst ituted C-^-C^ alkyl 
group, a substituted or unsubst ituted ^2*^3 ^^^^^yl group, a 
substituted or unsubst ituted C^-C^ alkynyl group, a 
substituted or unsubstituted amino group, sulfur or oxygen; 



SUBSTITUTE SHEET (RULE 26) 



BNSOOCID: *WO_9e03406A1_L> 



wo 96/03406 




PCT/US95/09519 



X is a substituted or unsubst ituted C -C^ alkyl 
group; a substituted or unsubst ituted C^-C^ alkenyl group; a 
substituted or unsubstituted C^-C^ alkynyl group; -C(0)E, 
wherein E is hydrogen, a substituted or unsubstituted C^-C^ 
alkyl group, a substituted or unsubstituted C^-C^ alkenyl 
group, a substituted or unsubstituted C^-C^ alkynyl group, a 
substituted or unsubstituted OC^-C^ alkoxy group, or 
^10^11' wherein R^^ and R^^ are independently selected from 
hydrogen, substituted and unsubstituted ^^^^2 ^^^V^ groups, 
substituted and unsubstituted C^-C^ alkenyl groups, 
substituted and unsubstituted C^-C^ alkynyl groups; NR R 
wherein R^q and R^^ are independently defined as set forth 
above; hydroxyl; nitro; SR^^ ' wherein R^^ hydrogen, a 
substituted or unsubstituted C^-C^ alkyl group, a 
substituted or unsubstituted C^-C^ alkenyl group, or a 
substituted or unsubstituted C^-C^ alkynyl group; cyano; or 
a substituted or unsubstituted O(C^-C^) group; and 

R^ and R^ are each independently hydrogen or a 
moiety that forms, together with the attached CO^ , a readily 
hydrolyzable ester group; 

or a pharmaceutically acceptable salt thereof, 

25- A method according to claim 25, wherein A is 
sulfur or CH^ - 

26. A method according to claim 25, wherein Z is 
CH^, CH^CH^, NH, oxygen, sulfur, CHiCH^OH) or NCH^ . 

27. A method according to claim 25, wherein: 

when X is substituted, the substituents are selected from 

OH, NH^. 0-methyl, 0-ethyl, SH, SCH^ and NH-methyl; and when 

Z is substituted, the substituents are selected from C. -C^ 

1 6 

alkoxyl, C^-C^ alkyl, ^2*^6 ^l^^^^yl' ^2*^6 ^^^Y^yl ' acyl , 

halogen, amino, hydroxyl, nitro, mercapto, monocyclic 

carbocycle, monocyclic heterocycle, nonfused polycyclic 

carbocycle, nonfused polycyclic heterocycle, hydroxy C- -C- 

1 o 

alkyl, and C^-C^ alkoxy C^-C^ alkyl. 

28. A method according to claim 25, wherein X is 
unsubstituted . 
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29. A method according to claim 28, wherein X is 
methyl or ethyl , 

30. A method according to claim 25, wherein 
and each is independently hydrogen, C^-C^ alkyl, 
hydroxyalkyl , alkylaryl or aralkyl . 

31. A method according to claim 30, wherein R^ 
and R^ each is independently hydrogen or ^^.^^2 ^^^Y^ - 

32. A method according to claim 31, wherein R^ 
and R^ are each hydrogen. 

33. A method according to claim 25, wherein A is 
sulfur or CH^/ and X is methyl. 

34. A method according to claim 25, wherein said 
compound of the Formula I is 

N- (5- [2- (2 -amino- 4 (3H) -oxo-5, 6,7, 8- tetrahydro- 

pyrido [2 , 3 -d] pyrimidin-6-yl ) ethyl] -4-methylthieno-2-yl) - 

L-glutamic acid. 

35. A compound of the Formula II: 




(II) 



wherein : 

R is a halogen; 

X is a substituted or unsubstituted C- -C^ alkyl 

group ; and 

B is an amino acid linked through the amino 
portion to form an amide, or a C^-C^ alcohol linked through 
the alcohol portion to form an ester. 

36. A compound according to claim 35, wherein R 

is bromo. 

37. A compound according to claim 35, wherein 
when X is substituted, the' substituents are selected from 
OH, NH2, O-methyl, O-ethyl, SH, SCH3 NH-methyl . 
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38. A compound according to claim 35, wherein X 
is unsubscituted . 

39. A compound according to claim 38, wherein X 
is methyl or ethyl . 

40. A compound according to claim 35, wherein B 
is diethyl glutamate or methyl or ethyl alcohol. 

41. A compound of the Formula VII: 




(VII) 



wherein : 

X is a substituted or unsubstituted C- -C- alkyl 

J. o 

group; and 

B is an amino acid linked through the amino 
portion to form an amide, or a C^-C^ alcohol linked through 
the alcohol portion to form an ester. 

42. A compound according to claim 41, wherein 
when X is substituted, the substituents are selected from 
OH, NH^, 0-methyl, O-ethyl, SH, SCH^ and NH-methyl. 

43. A compound according to claim 41, wherein X 
is unsubstituted. 

44. A compound according to claim 43, wherein X 
is methyl or ethyl. 

45. A compound according to claim 41, wherein B 
is diethyl glutamate or methyl or ethyl alcohol. 
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Pyridine derivatives 

The invention relates to the use of 2-arylalkenyl-, 2-heteroarylalkenyl-, 2-arylalkynyl-, 2- 
heteroarylalkynyl-, 2-arylazo- and 2-heteroaryla20-pyridines for modulating the activity of 
mGluRs and for treating mGluRS mediated diseases, to pharmaceutical compositions for 
use in such therapy, as well as to novel 2-arylalkenyl-. 2-heteroaryialkenyl-, 2-arylalkynyl-, 
2-heteroarylalkynyl-, 2-aryia2o- and 2-heteroaryla2o-pyridines. 

It has been found that 2-arylalkenyl-, 2-heteroaryialkeny!-, 2-aryialkynyl-, 2- 
heteroarylalkynyl-, 2-aryla2o- and 2-heteroarylazo-pyridines including the pharmaceutically 
acceptable salts (hereinafter agents of the invention) are useful as modulators of mGluRs. 
Modulation of mGluRs can be demonstrated in a variety of ways, inter alia, in binding 
assays and functional assays such as second messenger assays or measurement of 
changes in intracellular calcium concentrations. For example, measurement of the inositol 
phosphate turnover in recombinant cell lines expressing hmGluRSa showed, for selected 
agents of the invention, IC50 values of about 1 nM to about 50|aM. 

In particular, the agents of the invention have valuable pharmacological properties. For 
example, they exhibit a marked and selective modulating, especially antagonistic, action at 
human metabotropic glutamate receptors (mGluRs). This can be detemnined in vitro for 
example at recombinant human metabotropic glutamate receptors, especially PLC-coupled 
subtypes thereof such as mGluRS, using different procedures like, for example, 
measurement of the inhibition of the agonist induced elevation of intracellular Ca^* 
concentration in accordance with L. P. Daggett et al. Neuropharm. Vol. 34, pages 871-886 
(1995), P. J. Flor et al., J. Neurochem. Vol. 67, pages 58-63 (1996) or by determination to 
what extent the agonist induced elevation of the inositol phosphate turnover is inhibited as 
described by T. Knoepfel et al. Eur. J. Pharmacol, Vol. 288. pages 389-392 (1994), L. P. 
Daggett et al., Neuropharm. Vol. 67, pages 58-63 (1996) references cited therein, isolation 
and expression of human mGluR subtypes are described in US-Patent No. 5,521,297. 
Selected agents of the invention showed ICso values for the inhibition of the quisqualate- 
induced inositol phosphate turnover, measured in recombinant cells expressing hmGluRSa 
of about InM to about 50^M. 

Accordingly the invention relates to agents of the invention for use in the treatment of 
disorders associated with irregularities of the glutamatergic signal transmission, and of 
nervous system disorders mediated full or in part by mGluR5. 
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Disorders associated with irregularities of the glutamatergic signal transmission are for 
example epilepsy, cerebral ischemias, especially acute ischemias, ischemic diseases of the 
eye, muscle spasms such as local or general spasticity and, in particular, convulsions or 
pain. 

Nervous system disorders mediated full or in part by mGluRS are for example acute, 
traumatic and chronic degenerative processes of the nervous system, such as Parkinson's 
disease, senile dementia, Atzheimer's disease, Huntington's chorea, amyotrophic lateral 
sclerosis and multiple sclerosis, psychiatric diseases such as schizophrenia and anxiety, 
depression and pain. 

The invention also relates to the use of agents of the invention, in the treatment of disorders 
associated with irregularities of the glutamatergic signal transmission, and of nervous 
system disorders mediated full or in part by Group I mGluRs. 

Furthermore the invention relates to the use of agents of the invention for the manufacture 
of a pharmaceutical composition designed for the treatment of disorders associated with 
irregularities of the glutamatergic signal transmission, and of nervous system disorders 
mediated full or in part by Group I mGluRs. 

In a further aspect the invention relates to a method of treating disorders mediated full or in 
part by group I mGluRs (preferentially mGluRS) which method comprises administering to a 
warm-blooded organism in need of such treatment a therapeutically effective amount of an 
agent of the invention. 

In still a further aspect, the invention relates to novel 2-arylalkenyl-, 2-heteroarylalkenyl-. 2- 
arylalkynyl-, 2-heteroarylalkynyl-, 2-arylazo- and 2-heteroarylazo-pyrjdines and their salts, 
and to a process for preparing them. 

Moreover the invention relates to a pharmaceutical composition comprising as 
pharmaceutical active ingredient, together with customary pharmaceutical excipients, a 
novel 2-arylalkenyl-, 2-heteroarylalkenyl-. 2-arylalkynyl-, 2-heteroaryla!kynyl-. 2-arylazo- or 
2-heteroarylazo-pyridine or a pharmaceutically acceptable salt thereof. 
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Agents of the invention are for example compounds of fomnula I 




wherein 

Ri denotes hydrogen, lower alkyi, hydroxy-lower alkyl lower alkyl-amino, piperidino, 
carboxy, esterified carboxy, amidated carboxy, unsubstituted or lower alkyl-, lower alkoxy-, 
halo- and/or trifluoromethyl-substituted N-lower-alkyl-N-phenylcarbamoyI, lower alkoxy, 
halo-lower alkyl or halo-lower alkoxy, 

R2 denotes hydrogen, lower alkyl, carboxy, esterified carboxy, amidated carboxy, hydroxy- 
lower alkyl, hydroxy, lower alkoxy or lower alkanoyioxy, 4-{4-fluoro-ben2oyl)-piperidin-1-yl- 
carboxy, 4-t.-butyloxycarbonyl-piperazin-1 -yl-carboxy, 4-(4-azido-2-hydroxyben2oyl)- 
pjperazin-1-yi-carboxy or 4-(4-azido-2-hydroxy-3-iodo-benzoyl)-piperazin-1 -yl-carboxy, 
R3 represents hydrogen, lower alkyl, carboxy, lower alkoxy-carbonyl, lower alkyl-carbamoyl. 
hydroxy- lower alkyl, di- lower alkyl- aminomethyl, morpholinocarbonyl or 4-(4-fluoro- 
benzoyl)-piperidin-1 -yl-carboxy, 

R4 represents hydrogen, lower alkyl, hydroxy, hydroxy-lower alkyl, amino-lower alkyl. lower 
alkylamino-lower alkyl, di-lower alkylamino-lower alkyl, unsubstituted or hydroxy-substituted 
lower alkyleneamino-lower alkyl, lower alkoxy. lower alkanoyioxy. amino-lower alkoxy, lower 
alkylamino-lower alkoxy, di-lower alkylamino-lower alkoxy, phthalimido-lower alkoxy, 
unsubstituted or hydroxy- or 2-oxo-imidazolidin-1-yl-substituted lower alkyleneamino-lower 
alkoxy, carboxy, esterified or amidated carboxy. carboxy-lower-alkoxy or esterified carboxy- 
lower-alkoxy, 

X represents an optionally halo-substituted lower alkenylene or aikynylene group bonded 
via vicinal unsaturated carbon atoms or an azo (-N=N-) group, and 
R5 denotes an aromatic or heteroaromatic group which is unsubstituted or substituted by 
one or more substituents selected from lower alkyl, halo, halo-lower alkyl, halo-lower alkoxy, 
lower alkenyl, lower alkynyl, unsubstituted or lower alkyl-, lower alkoxy-, halo- and/or 
trifluoromethyl-substituted phenyl, unsubstituted or lower alkyl-, lower alkoxy-, halo- and/or 
trifluoromethyl-substituted phenyl-lower alkynyl, hydroxy, hydroxy-lower alkyl, lower 
alkanoyloxy-lower alkyi. lower alkoxy, lower alkenyloxy, lower alkylenedioxy, lower 
alkanoyioxy, amino-, lower alkylamino-, lower alkanoylamino- or N-lower alkyl-N-lower 
alkanoylamino-lower alkoxy, unsubstituted or lower alkyl- lower alkoxy-, halo- and/or 
trifluoromethyl-substituted phenoxy, unsubstituted or lower alkyl- lower alkoxy-, halo- and/or 
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trifluoromethyl-substituted phenyl-lower alkoxy, acyl, carboxy, esterified carboxy, amidated 
carboxy, cyano. carboxy-lower alkylamino, esterified carboxy-lower alkylamino, amidated 
carboxy-lower alkylamino, phosphono-lower alkylamino, esterified phosphono-lower 
alkylamino, nitro, amino, lower alkylamino, di-lower alkylamino, acylamino, N-acyl-N-lower 
alkylamino, phenylamino, phenyl-lower alkylamino, cycloalkyMower alkylamino or 
heteroaryl-lower alkylamino each of which may be unsubstituted or lower alkyi- lower 
alkoxy-, halo- and/or trifluoromethyl-substituted, 

customary photoaffinity ligands and customary radioactive markers, inclusive of their N- 
oxides and their pharmaceutically acceptable salts. 

Compounds of formula I having basic groups may form acid addition salts, and compounds 
of the formula I having acidic groups may form salts with bases. Compounds of formula I 
having basic groups and in addition having at least one acidic group, may also form internal 
salts. 

Also included are both total and partial salts, that is to say salts with 1 , 2 or 3, preferably 2, 
equivalents of base per mole of acid of formula I, or salts with 1 , 2 or 3 equivalents, 
preferably 1 equivalent, of acid per mole of base of formula I. 

For the purposes of isolation or purification it is also possible to use pharmaceutically 
unacceptable salts. Only the pharmaceutically acceptable, non-toxic salts are used 
therapeutically and they are therefore preferred. 

Halo in the present description denotes fluorine, chlorine, bromine or iodine. 
When X represents an alkenylene group, configuration trans is preferred. 
Preferred compounds of formula I are those wherein 

X represents an optionally halo-substituted (C2.4)alkenylene or alkynylene group bonded 

via vicinal unsaturated carbon atoms, 
Ri is hydrogen, (C1-4) alkyl, (Ci-4)alkoxy, hydroxy (Ci.4)alkyl, cyano, ethynyl, carboxy, 

(Ci.4)alkoxycarbonyl, di(Ci.4)alkylamino, {Ci^)alkylaminocarbonyl, 

trifluorcmethylphenylaminocarbonyl, 
R2 is hydrogen, hydroxy, (Ci^) alkyl, hydroxy (Ci^) alkyl, (Ci,4) alkoxy, carboxy, 

(C2.5)alkanoyloxy, (C^^) alkoxycarbonyl, di(Ci^)alkylamino(Ci^)alkanoyl, 
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di(Ci^)alkylaminomethyl, 4-(4-f luoro-benzoyl)-piperidin-1 -yl-carboxy, 4-t.- 
butyloxycarbonyl-piperazin-1 -yl-carboxy, 4-(4-azido-2-hydroxybenzoyl)-piperazin-1 -yl- 
carboxy or 4-(4-a2ido-2-hydroxy-3-iodo-benzoyl)-pipera2in-1 -yl-carboxy, 

R3 is hydrogen, (C1.4) alkyl. carboxy, (Ci^)alkoxycarbonyl, (Ci.4)alkylcarbamoyl. 
hydroxy(Ci^)alkyl, di(Ci^)alkylaminomethyl, morpholinocarbonyi or 4-(4-fluoro- 
benzoyl)-piperidin-1 -yl-carboxy, 

R4 is hydrogen, hydroxy, (C,-4)alkoxy, carboxy. (C2.5)alkanoyloxy, (Ci.4)alkoxycarbonyl, 
amino(Ci.4)alkoxy, di(Cv^)alkylamino(Cn^)alkoxy, di(Cv4)alkylamino{Cv4)alkyl, carboxy 
{Cv4)alkylcarbonyl. (Ci^)aikoxycarbonyl(Ci.4)alkoxy, hydroxy (Ci.4)alkyl. 
di(Ci^)alkylamino(Ci.4)alkoxy, m-hydroxy-p-azidophenylcarbonyiamino(Ci^)alkoxy, 
and 

Rs is a group of formula 




wherein 

Ra and Rb independently are hydrogen, hydroxy, halogen, nitro, cyano, carboxy, 
(Ci.4)aikyl, (Ci.4)alkoxy, hydroxy(Ci-4)aikyl, (Ci^)alkoxycarbonyl, (C2.7)alkanoyl, 
(C2.5)alkanoyloxy, (C2-5)alkanoyloxy(Ci^)alkyl, trifluoromethyi. trifluoromethoxy, 
trimethylsilyiethynyl, (C2.5)a!kynyl, amino, azido, amino (Ci.4)alkoxy, 
(C2.5)alkanoyiamino(Ci^)alkoxy, (Ci.4)alkylamino(Ci.4)alkoxy, di(C1u^)alkylamino 
(Cv4)alkoxy, (Ci-4)alkylamino, di(Cv4)aikylamino. monohalobenzylamino. 
thienylmethylamino, thienylcarbonylamino, trifluoromethylphenyiaminocarbonyl, 
tetrazolyl, (C2-5)alkanoyiamino, benzylcarbonylamino, (Ci-4)alkylaminocarbonylamino. 
(Ci-4)alkoxycarbonyl-aminocarbonylamino or (Ci,4)alkylsulfonyl, 
Rc is hydrogen, fluorine, chlorine, bromine, hydroxy. (Ci^)alkyl. {C2.s)alkanoyloxy. 
(Ci^)alkoxy or cyano. and 
Rd is hydrogen, halogen or (Ci^)alkyl. 
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More preferred compounds of formula i are those wherein X is as defined above and 

Ri is hydrogen, (d^) alkyi, (Ci^)alkoxy. cyano. ethynyl or di(Ci^)alkylamino, 
R2 is hydrogen, hydroxy, carboxy, {Cy^) alkoxycarbonyl, di(Ci^)alkylaminomethyl. 
4-(4-fluoro-benzoyl)-piperidin-1 -yl-carboxy, 4-t.-butyloxycarbonyl-piperazin-1 -yl- 
carboxy, 4-(4-azido-2-hydroxybenzoyl)-pipera2in-1 -yl-carboxy or 4-(4-azido-2-hydroxy- 
3-iodo-benzoyl)-pipera2in-1 -yl-carboxy, 
R3 is as defined above, 

R4 is hydrogen, hydroxy, carboxy, (C2.5)aikanoyloxy, (Ci^)alkoxycarbonyl, amino 
(Cv4)alkoxy, di(Cv4)alkylamino(Ciut)alkoxy, di(Ci.4)alkylamino(C,^)alkyl or 
hydroxy(Ci-4)alkyl, and 

Rs is a group of formula 



wherein 

Ra and Rb independently are hydrogen, halogen, nitro, cyano, 

(Ci.4)alkyl, (CT.4)alkoxy, trifluoromethyl, trifluoromethoxy or (C2.5)alkynyl, and 

Rc and Rd are as defined above. 

The agents of the invention include, for example, the compounds described in the examples 
hereinafter. 

The usefulness of the agents of the invention in the treatment of the above-mentioned 
disorders could be confirmed in a range of standard tests including those indicated below: 

At doses of about 10 to 100 mg/kg i.p. or p.o. with pretreatment times of 15 min. to 8 hours, 
the agents of the invention show anticonvulsive activity in the electroshock induced 
convulsion model [cf. E.A. Swinyard, J. Pharm. Assoc. Sclent. Ed. 38, 201 (1949) and J. 
Phamiacol. Exptl. Therap. 106 . 319 (1952)]. 

At doses of about 4 to about 40 mg/kg p.o., the agents of the invention show reversal of 
Freund complete adjuvant (FCA) induced hyperalgesia [cf. J. Donnerer et al., Neuroscience 
49. 693-698 (1992) and C.J. Woolf, Neuroscience 62. 327-331 (1994)]. 
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For all the above mentioned indications, the appropriate dosage will of course vary 
depending upon, for example, the compound employed, the host, the mode of 
administration and the nature and severity of the condition being treated. However, in 
general, satisfactory results in animals are indicated to be obtained at a daily dosage of 
from about 0.5 to about 1 00 mg/kg animal body weight. In larger mammals, for example 
humans, an indicated daily dosage is in the range from about 5 to 1500 mg, preferably 
about 10 to about 1000 mg of the compound conveniently administered in divided doses up 
to 4 times a day or in sustained release form. 

Preferred compounds for the above mentioned indications include (3-{2-[2-trans-{3.5- 
dichlorophenyl)-vinyl]-6-methyl-pyridin-3-yloxy}-propyl)-dimethyiamine (A), 2-methyl-6-styryl- 
pyridine (B), 2-(3-fluoro-phenylethynyl)-6-methyl-pyridine (C) and 2-(4-ethoxy-3- 
trifluoromethyl-phenylethynyl)-6-methyl-pyridine (D). It has for example been determined 
that in the above-mentioned electroshock induced convulsion model, compounds A and B 
show anticonvulsive activity with EDsoS of 30 and 35 mg/kg i.p. respectively (pretreatment 
times: 4 hours and 1 5 min. respectively) and that in the above-mentioned FCA induced 
hyperalgesia model, compounds C and D show reversal of the hyperalgesia with EDsoS of 
4.2 and 19 mg/kg p.o. respectively (post-treatment time: 3 hours)* 

As indicated above, the agents of the invention include novel 2-arylalkenyl-. 2- 
heteroarylalkenyl-, 2-arylalkynyl-, 2-'heteroarylalkynyl-, 2-aryiazo- and 2-heteroaryla20- 
pyridines and their salts, hereinafter referred to as "compounds of the invention". 

Compounds of the invention include compounds of formula I as defined above, and their 
salts, wherein X and Ri to Rs are as defined above, provided that when R3 is hydrogen, 
a) in compounds of the formula 1 in which Ri, R2 and R4 are hydrogen, R5 is different from 
phenyl, monohalophenyl, 2,4- and 3,4-dichlorophenyl, 3- and 4-trifluoromethy [phenyl, 
methylphenyl, 3,4- and 2,5-dimethylphenyl, 4-isopropylphenyl, 3,5-di-tert.-butylphenyl, 
methoxyphenyl, 3,4-dimethoxyphenyl, 2,4,5- and 3,4,5-trimethoxyphenyl, hydroxyphenyl, 
3,5-dihydroxyphenyl, 4-hydroxy-3,5-dimethyl-phenyl, 3-hydroxy-4-methoxy- and 4-hydroxy- 
3-methoxy-phenyl, 4-hydroxy-(3-methyl-5-tert.-butyl-, 2- and 4-acetyiaminophenyl, 3,5- 
diisopropyl- and 3,5-di-tert.-butyl)phenyl, 4-carboxy- and 4-ethoxycarbonylphenyl, 4- 
cyanophenyl, 3-methoxycarbonylphenyl, 3-carboxy-5-methoxy-phenyl. 2-pyridinyl, 5-chloro- 
2-pyridinyl and 6-methyl-2-pyridinyl when X denotes ethenyiene, or R5 is different from 
phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-bromophenyl and 2- and 4-chlorophenyl when 
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X denotes 1 ,2-propylene attached to Rg in 2-position, or Rg is different from phenyl, 2- and 
4-chlorophenyl and 3-methoxyphenyl when X denotes 1 ,2-propylene attached to R5 in 1- 
position, or R5 is different from 4-methoxyphenyl when X denotes 2,3-but-2-enylene or 1 ,2- 
but-1-enyiene attached to R5 in 2-position, or R5 is different from 4-methoxyphenyl and 4- 
isopropyphenyl when X denotes 2,3-pent-2-enylene attached to R5 in 3-position, or Rg is 
different from phenyl, 4-methylphenyl, methoxyphenyl and 4-hydroxyphenyl when X 
denotes 3,4-hex-3-enylene; 

b) in compounds of the formula i in which Ri is methyl and Ro and R4 are hydrogen. R5 is 
different from phenyl, 3-methylphenyl, 2-methoxyphenyl, 2-chlorophenyl, 4-cyanophenyi, , 
2-pyridinyl and 6-methyl-2-pyridinyl when X denotes ethenylene; 

c) in compounds of the formula I in which Ri and R2 are hydrogen and R4 is carboxy, R5 is 
different from phenyl, 3-methylphenyl, 4-methoxyphenyl and 4-bromophenyl when X 
denotes ethenylene; 

d) in compounds of the formula I in which Ri and R2 are hydrogen and R4 is methyl. R5 is 
different from phenyl, 3-methoxy-. 4-methoxy- and 3,4-dimethoxyphenyl, 2-chloro- and 2,4- 
dichlorophenyl and 6-methyl-pyrid-2yl when X denotes ethenylene or R5 is different from 
phenyl when X is 1 ,2-prop-1 -enylene attached to R5 in 2-position; 

e) in compounds of the formula I wherein Ri and R2 are hydrogen and R4 is 2-dimethyl- 
aminoethoxycarbonyl or 3-dimethylaminopropyloxycarbonyl, R5 is different from 4-methoxy- 
phenyl when X denotes ethenylene; 

f) in compounds of the formula I in which Ri and R2 are hydrogen and R4 is 2-dimethoxy- 
ethoxy, R5 is different from phenyl. 4-methylphenyl and 4-methoxycarbonylphenyl when X 
denotes ethenylene; 

g) R5 is different from phenyl when R-i and R2 are hydrogen and R4 is hydroxy or ethoxy- 
carbonyl, or when Ri and R2 are hydrogen and R4 is hydroxy, or when R^ is methyl, R2 is 
hydrogen and R4 is methoxy, or R^ is but-1-enyl, R2 is hydrogen and R4 is hydrogen, or Ri 
is hydrogen and R4 is 2-dimethoxyethoxy, and X is, in each case, ethenylene, 

and provided that, when R3 is hydrogen and X is ethynyiene, 

a') Rs is different from phenyl. 2- and 4-nitrophenyl, 4-aminophenyl, 4-chlorophenyl, 4- 
methylphenyl, 4-methoxyphenyl, 4-ethoxycarbonylphenyl, 5-formyl-2-methoxy-phenyl, 5- 
carboxy-2-methyo-phenyl and pyridyi when Ri, R2 and R4 are hydrogen; 
b') in compounds of the fomiula I in which R2 and R4 are hydrogen, R5 is different from 
phenyl. 3-methylphenyL 6-methyipyridin-2-yl and 2-methoxyphenyl when Ri is methyl, 
R5 is different form 6-bromopyridin-2-yl when Ri is bromo, and R3 is different form 6- 
hexyloxypyridin-2-yl when Ri denotes hexyloxy; 
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c') in compounds of the formula I wherein Ri and R4 are hydrogen, R5 is different from 
phenyl, 4-aminophenyl and 4-propylphenyl when R2 is methyl, R5 is different from phenyl, 4- 
cyanophenyi and 4-pentylphenyl when R2 is ethyl, R5 is different form 3-cyano-4-ethoxy- 
phenyland 3-bromo-4-methoxy-phenyi when R2 is butyl, R5 is different from 4-methoxy- 
phenyl and 4 butyloxyphenyl when R2 is pentyl, R5 is different form 4-ter.-butylphenyl, 3- 
tert--butyl-4-hydroxy-phenyl, 4-tert.-butyl-3-hydroxy-phenyI,and 4-hexyioxyphenyl when R2 is 
carboxy, R5 is different from phenyl when R2 is methbxycarbonyl or methylcarbamoyl, R4 is 
different form 3-tert.-butylphenyl, 3-tert.-butyl-4-hydroxy-phenyl and 4-(4" 
methylpentyl)phenyl when R2 is ethoxycarbonyl, and R5 is different from 4-pentyloxyphenyl 
when R2 is 2-methylbutyloxycarbonyl; 

d*) in compounds of the formula I wherein Ri and R2 are hydrogen, R5 is different from 
phenyl when R4 is hydroxy, methyl, ethyl, carboxy, methoxycarbonyl or carbamoyl. 

Preferred compounds of the invention are as indicated above for the agents of the 
invention. 

The compounds of the invention can be prepared in analogy to the synthesis of known 
compounds of formula I. 

Thus the compounds of the invention which are of formula I can be prepared for example 
by a process which comprises 

a) reacting a compound of the formula II 



with a compound of the formula Y2 — R5 (ill), in which either one of Yi and Y2 denotes 
lower alkanoyi and the other one represents lower alky! or triaryiphosphoranylidenemethyl, 
or one of Yi and Y2 denotes a reactive esterified hydroxy group and the other one 
represents a group Y3 — X- in which Y3 is hydrogen or a metallic group, and Ri, R2, R3. ^4 
and Rs have the meanings indicated hereinbefore and functional groups Ri, R2, R3 and R4 
as well as functional substituents of R5 may be temporarily protected, or 

b) eliminating H — Y4 from a compound of the formula IV 
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Y4 

in which Y4 denotes an eiectrofugal group and Ri, R2, R3, R4, X and R5 have the meanings 
indicated hereinbefore and functional groups Ri, R2. R3 and R4 as well as functional 
substituents of Rs may temporarily be protected, removing any temporary protecting groups 

and, if desired, converting a compound of formula I obtainable by the above-defined 
processes into a different compound of formula I, resolving a mixture of isomers that may 
be obtained into the individual isomers and/or converting a compound of formula I having at 
least one salt-forming group obtainable by the above-defined processes into a salt, or 
converting a salt obtainable by the above-defined processes into the corresponding free 
compound or into a different salt. 

A lower alkanoyi Y2 or. more preferably. Yi group is, for example, a Ci-CsalkanoyI group, 
such as formyl, acetyl or propionyl, especially formyL A lower alkyi group Yi or, more 
preferably. Y2 is, for example, a CrCaalkyI group, such as methyl, ethyl or propyl, especially 
methyl. Triarylphosphoranylidenemethyl Y2 or, more preferably, Yi is, for example, 
triphenylphosphoranylidenemethyl. 

When one of Yi and Yg denotes a reactive esterified hydroxy group and the other one 
represents a group of the formula Y3-X- in which Y3 denotes hydrogen, the condensation is 
preferably performed according to the Heck coupling method, for example, in the presence 
of copper or of a copper catalyst or of a noble metal/phosphine catalyst, such as Palladium 
or a Pdll salt in the presence of triaryl phosphine, for example, Palladium acetate, and of 
triphenylphosphine, or in the presence of bis-trlphenylphosphine-palladium dichloride. 
preferably in the presence of a tri-lower alkyI amine, for example, trimethyiamine, 
advantageously in the presence of Cu*-I. in a polar organic solvent such as N,N-di-lower 
alkyl-alkanoic acid amide, for example, dimethylformamide, a di-lower alkyl sulfoxide, for 
example, dimethylsulfoxide, or dioxan. at temperatures from appropriately 15° C to 
appropriately 120** C. preferably at the boil. 

When one of Yi and Y2 denotes a reactive esterified hydroxy group and the other one 
represents a group of the formula Y3-X- in which Y3 denotes a metallic group such as a 
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halo-magnesium group, the reaction is preferably performed according to Grignard method, 
wherein the metallic intermediate is preferably formed in situ. 

When one of Yi and Y2 denotes lower alkanoyi and the other one represents lower alkyi, 
the intermolecular condensation of compounds of the formulae li and III is preferably 
performed according to the Shaw and Wagstaff method or one of its many modifications. 

When one of Yi and Y2 denotes lower alkanoyi and the other one represents 
triarylphosphoranylidenemethyl , the condensation is preferably performed according to the 
well known Wittig olef in-building method, preferably by forming the phosphoranylidene 
component from a corresponding triaryiphosphonium halide in situ, for example, by reacting 
the latter with a metal base, such as an alkalimetal hydride, such as sodium hydride, or with 
a metal-organic base, such as a lower alkyI metal compound, such as butylllthium, or vyith 
an alkali metal alkanolate, for example, potassium tertiary butoxide, preferably in an inert 
organic solvent, such as an aromatic or arylaliphatic hydrocarbon, for example, benzene or 
toluene, at appropriately -1 0** C to appropriately 39*" C, preferably first at 0° to 1 0* C and 
then at ambient temperature. 

Electrofugal groups Y4 are, for example, esterified hydroxy groups, such as hydroxy groups 
esterified with an organic acid, for example, lower alkanoyloxy or hydroxy groups esterified 
with an anorganic acid, for example, halo groups, or tertiary amino groups, such as tri-lower 
alkylamino groups, for example, trimethylamino, or lower-alkyleneamino, lower 
azaalkyleneamino, lower-oxyalkyleneamino or lower thiaalkyleneamino groups, such as 
pyrrolidine, piperidino, morpholino or thiomorpholino, or corresponding quaternary 
ammonium groups. 

The protection of functional groups by such protecting groups, the protecting groups 
themselves and the reactions for their removal are described, for example, in standard 
works. 

The elimination of H — ^Y4 from compounds of formula IV can be performed in a customary 
manner. Thus, water or tower alkanoic acids may be eliminated by means of azeotropic 
distillation, for example, in toluene, advantageously under mild-acidic conditions. Hydrogen 
halides may be removed under basic conditions such as reaction with an alkalimetal 
alkanolate, preferably in the corresponding lower alkanol as a solvent or co-solvent, or by 
heating in the presence of a tertiary amine, such as a tri-lower alkylamine. 
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The starting materials for the above described reactions are generally known. Novel starting 
materials can be obtained in manner analogous to the methods for the preparation of 
known starting materials. 

Compounds of formula I obtainable in accordance with the process can be converted into 
different compounds of formula I in customary manner, for example a free carboxy group 
may be esterified or amidated, an esterified or amidated carboxy group may be converted 
into a free carboxy group, an esterified carboxy group can be converted into an 
unsubstituted or substituted carbamoyl group, a free amino group can be acylated or 
alkylated, and a free hydroxy can be acylated. 

Also, compounds of the formula I can be oxidized by customary methods such as reaction 
with an organic peroxy acid, yielding the corresponding pyridine-N-oxide derivatives. 

Salts of compounds of formula I can also be converted in a manner known per se into the 
free compounds, for example by treatment with a base or with an acid. 

Resulting salts can be converted into different salts in a manner known perse. 

The compounds of formula I, including their salts, may also be obtained in the form of 
hydrates or may include the solvent used for crystallization. 

As a result of the close relationship between the novel compounds in free form and in the 
form of their salts, hereinbefore and hereinafter any reference to the free compounds and 
their salts is to be understood as including the free compounds, as well as the 
corresponding salts. 

In a compound of formula I the configuration at individual chirality centers can be selectively 
reversed. For example, the configuration of asymmetric carbon atoms that carry nucleophilic 
substituents, such as amino or hydroxy, can be reversed by second order nucleophilic 
substitution, optionally after conversion of the bonded nucleophilic substituent into a 
suitable nucleofugal leaving group and reaction with a reagent introducing the original 
substituent, or the configuration at carbon atoms having hydroxy groups can be reversed by 
oxidation and reduction, analogously to European Patent Application EP-A-0 23S 734. 
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The invention relates also to pharmaceutical compositions comprising compounds of 
formula 1. 

The pharmacologically acceptable compounds of the present invention may be used, for 
example, in the preparation of pharmaceutical compositions that comprise an effective 
amount of the active ingredient together or in a mixture with a significant amount of 
inorganic or organic, solid or liquid, pharmaceutically acceptable carriers. 

The pharmaceutical compositions according to the invention are compositions for enteral, 
such as nasai. rectal or oral, or parenteral, such as intramuscular or intravenous, 
administration to warm-blooded animals (human beings and animals) that comprise an 
effective dose of the pharmacological active ingredient alone or together with a significant 
amount of a pharmaceutically acceptable carrier. The dose of the active ingredient depends 
on the species of warm-blooded animal, body weight, age and individual condition, 
individual pharmacokinetic data, the disease to be treated and the mode of administration. 

The pharmaceutical compositions comprise from approximately 1% to approximately 95%, 
preferably from approximately 20% to approximately 90%, active ingredient. Pharmaceutical 
compositions according to the invention may be, for example, in unit dose form, such as in 
the form of ampoules, vials, suppositories, dragees, tablets or capsules. 

The pharmaceutical compositions of the present invention are prepared in a manner known 
perse, for example by means of conventional dissolving, lyophilizing, mixing, granulating or 
confectioning processes. 

The doses to be administered to warm-blooded animals, for example human beings, of, for 
example, approximately 70 kg body weight, especially the doses effective in disorders 
caused by or associated with irregularities of the glutamatergic signal transmission, are from 
approximately 3 mg to approximately 3 g, preferably from approximately 10 mg to 
approximately 1 g, for example approximately from 20 mg to 500 mg. per person per day, 
divided preferably into 1 to 4 single doses which may, for example, be of the same size. 
Usually, children receive about half of the adult dose. The dose necessary for each 
individual can be monitored, for example by measuring the serum concentration of the 
active ingredient, and adjusted to an optimum level. 
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The following non-limiting Examples serve to illustrate the invention; temperatures are given 
in degrees Celsius, pressures in mbar. 

EXAMPLE 1 
3-[2-(6-Methylpyridin-2-yl)-vinyl]-benzonitrile 

A solution of 2,6-dimethyl pyridine (4.2ml, 36.28 mMdl). 3-cyanobenzaldehyde (4.95g, 37.74 
mMol) in acetic anhydride (6.85 ml) is heated under reflux for 16 hours. The acetic 
anhydride is then evaporated in vacuo and the residue purified on column chromatography 
(silica gel 400g). The column is first eluted with toluene (400 ml) and then with toluene/ethyl 
acetate 95:5. The fractions containing the desired compound are combined, evaporated in 
vacuo. The solid residue is recrystallized from methylene chloride/hexane and 3.18 g of 
white crystals are isolated, (melting point; 91-92*'). 

EXAMPLE 2: 

2-[2-(6-Methyl-pyridin-2-yl)-vinyl]-benzonitrile 

A solution of 2,6-dimethyl pyridine (5.8 ml, 50 mMol), 2-cyanobenzaldehyde (6.81 g, 52 
mMol) in acetic anhydride (9.5 ml) is heated under reflux for 16 hours. The acetic anhydride 
is then evaporated in vacuo and the residue purified on column chromatography (silica gel 
400g). The column is first eluted with toluene (400 ml) and then with toluene/ethyl acetate 
95:5. The fractions containing the desired compound are combined, evaporated in vacuo. 
The solid residue is recrystallized from methylene chloride/diisopropyl ether and white 
crystals are isolated, (melting point: 113-114^). 

EXAMPLE 3 
2-Methyl-6-[2-(pyridin-4-yl)-vinyl]-pyridine 

A solution of 2,6-dimethyl pyridine (5.8 ml, 50 mMol), pyridine-4-carba!dehyde (4.9 ml, 52 
mMol) in acetic anhydride (9.5 ml) is heated under reflux for 1 6 hours. The acetic anhydride 
is then evaporated in vacuo and the residue purified on column chrom.atography (silica gel 
900g). The column is first eluted with toluene/acetone 4:1 (5 L), then with toluene/acetone 
3:1 (5 L) and finally with toluene/acetone 2:1 (15 L). The fractions containing the desired 
compound are combined, evaporated in vacuo. The solid residue is recrystallized from 
methylene chloride/diisopropyl ether and 0.956 g of white crystals are isolated, (melting 
point: 72-73*^0). 
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EXAMPLE 4 
2-Methyl-6-[2-(pyridin-3-yl)-vinyl]-pyridine 

A solution of 2,6-dimethyl pyridine (5.8 ml, 50 mMol). pyridine-S-carbaldehyde (4.9 ml, 52 
mMol) in acetic anhydride (9.5 ml) is heated under reflux for 10 hours. The acetic anhydride 
is then evaporated in vacuo and the residue purified on column chromatography anhydride 
is then evaporated in vacuo and the residue purified on column chromatography (silica gel 
900g). The column is first eluted with toluene/acetone 9:1 (7 L), then with toluene/acetone 
4:1 (5 L) and finally with toluene/acetone 2:1 (5 L). The fractions containing the desired 
compound are combined, evaporated in vacuo. The solid residue is recrystallized from 
methylene chloride/diisopropyl ether and 4.28 g of a colorless oil which solidify upon 
standing at 6-8°C. 

EXAMPLE 5 
2-[2-(3-Bromophenyl)ethynyl]-6-methyl-pyridine 

1 .2 g (2.8 mMol) of 2-t1 ,2-dibromo-2-(3-bromophenyl)-ethyl]-6-methyl-pyridine are dissolved 
in 10 ml of ethanol, 0.9 g (16.1 mMol) of potassium hydroxide (powder) are added, and the 
resulting suspension is heated under reflux for 4 hours. The suspension is then cooled to 
room temperature, poured into 100 ml of brine and extracted thrice with 30 ml each of t- 
butyl methyl ether. The combined organic phases are washed with 30 ml of brine, dried over 
Sodium sulfate, filtrated and evaporated in vacuo. 0.720 g of the title compound are 
obtained as a colorless oil crystallizing on standing; melting point 60-61 

The starting material can be obtained as follows: 

a) 2-[2>f3-BromoDhenvn-vinvn-6-methvl-pvridine 

A solution of 24 ml (200 mMol) of 2,6-dimethyl pyridine and 25.6 ml (207 mMol) of 3- 
bromobenzaldehyde in 38 ml of acetic anhydride is heated under reflux for 7.5 hours. The 
acetic anhydride is then evaporated in vacuo, and the residue is dissolved in 500 ml of 4N 
hydrochloric acid and twice extracted with 200 ml each of hexane. The water phase is then 
extracted four times with 300 ml each of tert.-butyl methyl ether. The combined organic 
phases are washed twice with 300 ml each of a saturated solution of NaHCOain water, then 
once with 300 ml of brine (300 ml), dried over sodium sulfate, filtrated and evaporated in 
vacuo yielding 4.2 g of the title compound as coloriess crystals of melting point 58-59**. 



BNSDOCID: ■cWO_9902497A2_l_> 



wo 99/02497 



. 16- 



PCT/EP98/04266 



b) 2-f1.2-difaromo-2-f3-bromoDhenvn-ethvn-6-methyl-pvridin8 

1 g (3.6 mMol) of 2-(3-Bromo-phenylethynyl)-6-methyl-pyricline are dissolved in 5 ml of 
carbon tetrachloride, and the solution is heated to 55-60°. A solution of 0.23 ml (4.4 mMol) 
of bromine Br2 in 1 ml of carbon tetrachloride is added dropwise. The reaction mixture is 
maintained at 55-60° for 30 minutes and then cooled to room temperature. The resulting 
precipitate is collected by filtration and dried in vacuo. 1 .3 g of the title compound in form of 
yellow crystals of melting point 164-166are isolated. 

EXAMPLE 6 
3-[2-(6-Methylpyridin-2-yl)ethynyl]-benzonitrile 

A mixture of 1 g (8.54 mMol) 2-ethynyI-6-methyl-pyridine (prepared in analogy to D. E. 
Ames et al., Synthesis, 1981, p. 364-5), 2.3 g (12.8 mMol) 3-bromo-benzonitrile. 0.47 g (0.7 
mMol ) bis-(triphenylphosphine)-pailadium-ll-chloride, 80 mg (0.41 mMol) cuprous iodide 
and 1.53 ml (15 mMol) triethylamine in 10 ml dimethylform,amide is stirred for 3 hours at 90° 
C. The reaction mixture is cooled to ambient temperature, poured into water and extracted 
with dichloromethane. The organic layer is dried over sodium sulfate, filtered, evaporated to 
dryness and the residue is purified by chromatography on silica gel with hexane/ethyl 
acetate (4:1) as eluant. Crystallization from hexane of the obtained product affords 0.53 g 
(28.4 %) of the title compound as brovyn crystals, melting point 120-3° C. 

EXAMPLE 7 

In analogous manner to Example 1 (when X is alkenylene) or Example 5 (when X is 
alkynylene). the following compounds of formula I can be prepared: 



Compound of formula 1 


Melting point TC) 


2-Stvrvi-PVridin-3-ol 


249-252 


2-Methvl-6-r2-(3-nitro-Dhenyl)-vinyll-pyridine 


100-101 


2-[2-{2-Chloro-phenvl)-vinyn-pvridine 


colorless oil 


2-Methvl-6-stvrvl-pyridine 


40-42 


Acetic acid 6-f2-(2-chloro-phenyl)-vinyll-pyridin-3-vl ester 


75-77 


6-[2-(2-Chloro-phenvl)-vinyll-pyridin-3-ol 


168-171 


Acetic acid 2-r2-(2-chloro-Dhenyl)-vinyll-Dyridin-3-yl ester 


99-102 
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2-r2-(2-Chloro-Dhenvl)-vinvil-PVridin-3-ol 


232-234 


6- M et hvl -2-stvry 1 - p vri di n-3-ol 


261 dec 


Acetic acid 2-r2-(2-chloro-phenvl)-vinvll-6-methyl-pvridin-3-vl ester 


92-94 


2.f2-(2-Chloro-Dhenvl)-vinvll-6-methvl-pvridin-3-ol 


232-234 


(Z)-6-Methvi-2-stvrvl-PVridin-3-ol 


145-148 


2-r2-f2-Chioro-phenvl)-vinvn-6-methvl-Dvridine 


51-52 


2-f2-(2-Fluoro-phenvl)-vinvll-pvridine 


69-70 


2-r2-(2-Nitro-phenvl)-vlnyn-pvridine 


97-99 


Acetic acid 2-f2-(4-chloro-phenvl)-vlnvll-6-methvl-Pvridin-3-vl ester 


102-103 


Acetic acid 6-r2-(4-chloro-phenvl)-vinyn-2-methvl-PVridin-3-yl ester 


130-131 


2-f2-(4-Chloro-phenvl)-vinyn-6-methyl-pyridin-3-ol 


275-278 dec 


6-f2-(4-Chloro-plienyl)-v!nvn-2-methvl-pyridin-3-ol 


265-270 dec 


Acetic acid 6-methyl-2-r2-(2-nitro-phenvl)-vlnyll-pyridin-3-yl ester 


139-140 


6-Metliyl-2-r2-(2-nitro-phenyl)-vinvn-pvridin-3-ol 


190-195 dec 


Acetic acid 2-methyi-6-r2-(2-nitro-pheny!)-vinyn-pyridin-3-yl ester 


99-100 


2-Methy!-6-r2-(2-nitro-phenyl)-vinvn-pvridin-3-ol 


230-233 dec 


Acetic acid 2-r2-(3-chloro-Dlienvl)-vinvll-6-methvl-pvridin-3-vl ester 


97-99 


Acetic acid 6-f2-(3-chloro-plienvl)-vinyll-2-methvl-Dyridin-3-yl ester 


112-114 


2-f2-(3-Chloro-plienvO-vlnvll-6-methyl-pyridin-3-ol 


232-235 


6-[2-(3-Chloro-pheny!)-vinyll-2-metlnyl-pyridin-3-ol 


230-232 


(Z)-(6-Stvryl-Dyrldin-2-yl)-methanol 


69-70 


(E)-(6-Stvrvl-pvridin-2-vl)-metliano! 


58-60 


2,2'-(1,2-Ethenedivl)bisf6-metlnyl]-pyridine 


103-110 


Dimethyl-[3-(6-methyl-2-styryl-pyridin-3-yloxy)-propyl]-amine;hydrochloride 
salt 


136-139 


(E)-6-f2-(2-Pvridyl)vinyn-2-picoline 


56-57 


2-Methyl-6-styrvl-pvridine 1 -oxide 


102-103 


2-Styrvl-pyridine 1 -oxide 


156-159 


(E)-6-Methvl-2-(2-pvridin-2-yl-vinvl)>Dyridin-3-ol 


240-242 


(Z)-6-Methvl-2-(2-pyridin-2-vl-vinvl)-Dyridin-3-oi; HCI salt 


225-228 


6-Styryl-pyridine-2-carbonitrile 


92-93 


2-f2-(2,6-Dichloro-phenyl)-vinvn-6-methyl-pvndine 


light yell, oil 


3-Methoxv-6-methvl-2-styryl-pyridine 


liaht yell, oil 


6-Styryl-pyridine-2-carboxviic acid amide 


141-142 


2-f2-(6-Methyi-pvridin-2-yl)-vinyll-benzonitrife 


113-114 
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'^-rP-fR-MpthwI-nv/riHin-P-v/h-v/inv/n-hpnTnnitrilp 

»j l^^^u ividi lyi |..iy 1 lui 1 1 ^ y V 11 ly 1] i^ui iiii iiw 1 


91 -9P 


4.-fP-^R-Mpth\/l-n\/nriin-9-\/h-\/in\/n-hpn7onitril6 

*T 1 C- iviwLi lyi ^yiiuiii VI/ viiiyij wwi i^wi iiwi iiw 1 


131-132 


f5-^t\/r\/l-n\/riHinp-P-r'?4rhriV\/lif* ?*f*iH" Mf^l Salt 
w oiy 1 yi^vi ivJii ic £. wCii wwAyiio ciwiwi, riv.'i wan 




fi-Stvrv/l-nvrirtinp-P-p?^ rhinxvlip apiri mp+hvl p*^tpr 

sj ^.j lyiyi ^viiVJiii^ ^ wCii tu/^i^ y • 1 w ciwi u i i i « i > y ' v^«dvw i 


87-63 


Apptip ?iriri P-rP-^fi-mpth\/l-n\/ririin-P-\/n-\/in\/n-nhpn\/l e^tpr 

/^wwLiw ciwi w £^ \ ^ V ^ wit 1 y 1 y 1 i^ii i ^ y'/ viiiyij ^ii^iiyi wwiwi 


pninrlo<^ nil 


2- f P- ^ 6- M et hvl - D vri d i 0-2- vh -V invll -ohenol 


227-229 


Apptip APiH P-mpthnyv-^*fP-^R-iTiPthi\/Un\/ridtri--P»\/h-\/in\/n-nhpn\/l P^Pr 


1 02-1 03 


P-fP-^S-Cihlorn-nhpnvn-vinvn-fi-rnethvl-Dvridine 

^ \tmi yj\i^*iy\f viiiyij \J iiidiiyi |.^yiiwiiiw 




P-f P-/4-r^hl rt rn-nhpnx/l^-v ini/ll -fi-rnpthwUnvririi np 




P-rP-^P-r^hlnrn-nhpn\/n-\/in\/n-*^-Pth\/l-n\/riclinp 
^ |£. y& II \j \j\ Id lyi/ vii lyij wdi ly ■ (i^y i lui i iw 


34-35 


1 -/R-5nt\/rvl-n\/ririin-P-\yn-Pthflnonp 
1 \u wiy 1 yi^yi luii i £ yi / ic&i iwi i^ 


67-68 


fi-TP-^P-r^hlnrfi-nhpnx/n-x/inx/n-P-rnpthvl-nicotinlc acid pthvl psi'pr 




P-rP-/P-f^hlrtrA-nhpri\/n-\/in\/n-fi-rnpth\/l-nifintinif' spiri Pthx/I potpr 

^"^c iiui w^i iwi ly 1/ viiiyij u iiiciiiyi iiiwwitiiiw ooiu wli lyi coiwi 


70-72 


P»rP-^fi-Mpth\/l-n\/ririin-P-\/h-\/in\/n-hpn7oic apiH' Hf^l ^alt 
\w^ivicii ivi'My 1 lull 1 ^ yi/ viityij in/cii^wiw owiuj ri\,.fi ociii 


218-219 


^^-fP-rR-Mpthvl-nvririin-P-vn-v/invn-hpnToin aciri 

w 1^ |v ivicii lyt ^yi lull 1 & Yv viiiyij &,/di^w>Vi* 


1 50-1 51 


il-fP- ^fi- M pfhx/i -nvriH i n-P-x/H -v ! nvll -hpn^oi c acid 


206-207 


S-r^-^S-Methvl-nvridin-P-vh-vinvll-benzoic acid methv! ester HCI salt 


237-238 


4-r2-^6-Methvl-Dvridin-2-vh-\/invn-benzoic acid methvl ester 


112-113 


P-M ethoxv -4- rp-^ S-m ethvl -ovri di n -2- vH -v i nvll -Dhenol 

^_ IVa^^ll 1 y 1 ^ % W 1 > lyi y 1 lUl 1 1 b y * t vifiyij fi^i i wl IWI 


1 1 B-1 1 9 


/3-rP-^fi-Mpthvl-nvridin-P«-vn-vin\/n-Dhenv!Vnriethanol' HCI salt 

\o \\j ividiiyi ^/yi luii 1 £- VI/ viiiyi| ^iidiyij iiiwiiidiwii ■ ivyi ooil 


230-231 


G-Stvrvi-nvrldinp-P-carboxvlic acid tert -butvlamlde 


67-88 


P-^P-Brnmn-P-nhpnvl-x/invn-fi-m Pthvl -ovridine* HCI sp*t 

4C \£m ^ Ml iwi lyi viiiyiy \J iiiwiiiyi ^yiivjiiici i iwi o«a>l 


1 50-1 54 


p.Mpth\/UR-nhpn\/ipth\/n\/l-n\/ririinp* HC! ssit 
^ ivicLi lyi nJ Id lyidi lyi lyi ^'yi luii iw* i iwi oclii 


146-148 


R-Rtv/rvl-n\/riHinp-P-parhnY\/lip apid hPYviarnlHp* HCI c;alt 


1 18-125 


fi-rP-^P->Chlr»rn-nhpn\/h-\/in\/ll-P-mpth\/l-niPOtinlp apiri 


219-221 dec 


P» TP- rP-Chlnrn-nhpn\/l\-\/i nvll -fi-m Pthvl -nicoti nip acid 

^ \ 4& itiwiv^ ^iidtyt^ viiiyij vj iii^iiiyi iiiwwiiiiw aoi vj 


168-170 


2-r2-(3.5-Dichloro-Dhenvl)-vjnvll-6-methvl-Dvridine 


75-77 


2-Methvl-6-r2-(3-trifluoromethyl-phenyl)-vinyi]-pvridine 


44-45 


(E)-6-r2-{4-pvridvI)vinv!l-2-Picoline 


72-73 


N,N-Diethv!-3-r2-(6-methvl-pyridin-2-vl)-vinvn-benzamide; HCI salt 


227-228 


N,N-Diethyl-4-[2-(6-methyl-pyridln-2-yl)-vinyn-ben2amide: HCI salt 


183-184 


(E)-6-r2-(3-pvridy!)vinyl]-2-Picoline 


yellowish oil 


{2-[2-(2-Chloro-phenyi)-vinyl]-6-methyl-pyndln-3-yloxy}-acetic acid ethyl 
ester 


colorless gum 
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o-[/i:-^^D-meinyi-pynuin-ii-yi}-v 

MPl c;nlt 




^•r9-^R-K/lotHv/I«n\/ririini-.9.\/l\.\/inwll- W -^'^-trifli inrriiTioth\/!»nhon^/l\»KorT7'cimiHo 
*T*[^ \o ividi ly i"|jyi luii J fc.~yi/ V II ivij •! «• \o ii 1 1 lUwi \ji i ixsii i vi pi icj jy i ^ -l/cI i^git iiUc? 


t DU-1 Dl 


^^l^'^o i^Hi itsi ly 1 /"V II ly ij'iuiy 1 luii ixs 


1 ^ / - 1 


vj^diy 1 y i^yi lUii ic 4C. wctiuwi^yiiLf aoiu iiiiiuwi wtiiwiiiyi^^ii itsiiyi/'cliltiuc 


1 ^O- 1 ^S7 


£*\0"oiyi yi"pynuii i*<i*yi;~|ji vJ|Jcii I'cZ'-Ui, nwi 6>cih 


1 7i -i 7 A 
I / I -1 


£*ivicu lyi Li iiufji 1 ^-yi VII lYij'pyi lUii ic, nwi ckxii 




1^ \o wi uui w~pi Id lyi^'Vii lyij-pyi lull i© 


oi-Oo 


5- rO- f*^-f^\/a no-n honv/H -w i null .nu ri H i no 
vO'wydi iw'pi ici ly 1 j*vinyij"pyi lull ic 


OCT Ofi 


^-(^^ \o Di w[iiw*pt it?i iyi/-vii iyij-o*iiidi iyi~|jyi luii ic? 




^'t^ \0'Di Ui iivj'pi Id lyi/-*. iiuwr w VII lyij-O"! 1 icii lyi^pyr luii i6 




\o,3 LJii iiCLi lyipr 1531 iyij"fc*f iuurij*vii iyi~pyrioin© 




^'[4£~\^,0'L<rif 1 icu f\jA.y~pi It?! lyi /■ vii iyi|~o~i 1 itsif lyi'fjy i luif ic? 


coioriess on 


^"{^ uiLft nvji L/'yji ifc?< iyi/~vif iyij""0~r iidi lyi-jjyi jujiic; 


AT AJR 


^ \o wi iiwj ici jyi / I II idi lyi^vii *yi| jjyi luii *t? 


CUiOrJ65S Qll 


T^c- I ^ \ fc. wi iisji w jj» id ly 1^ V 11 ly ij w 1 1 idi ivi jjy 1 luii i »j yi/**i i icjii !ct« lui 


ftT on 
c5/ -yu 


^"ivic^ii iyi-Q-|^-^o Li It lytoucti lyidi lyi lyi'jJi id lyi ;~vii lyij'pyiKJii ic 


Vdiowisn Oil 


^-TP-^*^ /t-Piifli !n^^^-^hon\/l^-\/^n\/^^-R-mpth\/l-n\/^i^^inp 

^ 1^ ^w,**T Li/1 1 1 WilaJI w L^l lv>i ly 1/ V 11 ly IJ V/ lllC^LIIV* fx'yilUlllvS 




«- 1 &ii ly I ly i"^i iCii ly 1^ V II iyij~o tiidiiyi pyiiuiitc 


vdiowisn Oil 


P-TP-f*^ R»nifli inm-nhAn\/h-\/inv/n-R-mfith\/l-n\/riHinA 
<^ ^0,0 i^ii iLiLJi u ^^HCi ly 1 J V 11 ly 1 ] u M i^iiiy 1 V-'y * *U'< 


VwMOWioll Oil 


2-[2-(3-Fluoro-phenyl)-vinyll-6-methvl-pyridine 


yellowish oil 


^~[^~^o~iviciriuxy-MnGr lyi^-v jriyi|~D~nidr 


yeiiowisn on 


^-ivi einyi-D-|<^-^o-pnenoxy-pnenyi)-vinyij-pyriai^ 


yellowish oil 


^-1 4c:-\o-Denzyioxy-pnenyi j -vi nyi i-D-rneinyi-pynai ne 


oo-cy 


^-t^-(^:,D-iJiTiuoro-pnenyi)-vinyi]-D-iTie 


A A AC 


lii:-|4s:-(4:-L#nioro-Dnenyi)-vinyif-D-m acio 




\o-\^-^^-^o-onioro-pnenyjj-vinyij-o-r^ 
Amino 

Ol 1 ill IsSS 




{6-[2-(2-Chloro-phenyl)-vinvn-2-methvl-pvridin-3-vlJ-iTiethanol 


131-133 


2-(3-Bromo-Dhenviethynyl)-6-methyl-pyridine 


61^63 


2-Methvl-6-{2*f3-(3-trifluoromethvl-phenoxv)-Dhenvn-vinvl>-Dyridine 


yeticwish oil 


2-f2-(3,5-Dimethoxv-Dhenyl)-vinvl]-6-methyl-pyridine 


43-45 


2-r2-{3-Chloro-phenvl)-vlnvll-3-methoxy-6-methvl-Pvndine 


52-53 


Acetic acid 4-bromo-2-r2-f6-methyl-pyridin-2-yl)-vinyI1-Dhenvl ester 


yellowish oil 


Acetic acid 3-f2-(6-methvl-pyridin-2-yl)-vinyl]-phenyl ester 


yellowish oil 
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o TO.f^ zi-nirhlnrn-nhpnvh-vinvll-S-methvI-DVridinG 


73-75 


A Rrrimn-9-rp-/fi-rnpthvl-nvridtn-2-vh-vinvn-Dhsnol 

*f -J3r f M \w N 1 wli ly I jJyi Iwll 1 4C> yl/ viiiy»j k'i »wi »wi 


246-248 


Ar*otir arid p-fp-f*^ 5-dichloro-Dhenv!Vvinvn-6-rnethvl-Dvridin-3-vl ester 


156-158 


Acetic acid 6-f2-(3,5-dichloro-phenvl)-vinv!l-2-methyl-Dyridin-3-vl ester 


159-161 


Arotir arid P-fP-^S 5-dichloro-Dhenvh-vinvll-Dvridin-3-vl ester 


154-156 


p-Mpthvl-6- rp-nanhthalen-l-vl-vinvlVovridine 


yellowish oil 


o.\o.(o '^-nihvdro-benzon 41dioxin-6-vH-vinvn-6-methvl-Dvridine 


99-101 


p-Mpth\/Ufi-fP-nanhthalen-2-vl-vinvn-Dvridine 


97-99 


fc"IVIdiiyi w"\^ HI iwiyi VII lyi/ f./yMVJiiw 


yellowish oil 


p-/5-r3-r3 5-nichloro-Dhenoxv^-Dhenvll-vlrivlV6-rnethvl-Dvridine 


yellowish qum 


o_ ro- ^'^•n hi oro-ohen vh -DroDenvfl -6-methvl -Dvrldi ne 

O Xdfl IIUI Iwt ly 1/ ^Iwfi^wltyij W iifwfc»»jjft ^y » »wii iw 


yellowish oil 


2-r2-(2,3-Dihvdro-benzofuran-5-vn-vinvlV6-methvl-Pvridine 


88-90 


o ro /A Piii/^m-nKonv/n.x/inx/n.f^-mPthvUnx/ridina 

^-■i^-^*f-riLiwi U fJI id lyi/ V II iyij"vi iiiciiiyi fyyiiwiiio 


50-51 


o iiilA^K%/l A /0-n-tr^lwl•v/tn\/l^-^\/^i^linp 
^-meinyi-o-v^-o-ioiyi*vii iyi;-|jyi luiM^ 


yellowish oil 


o hilAf Kwl-A-/0.n.tol\/t.\/in\/n-n\/riHinp 
^-ivieiriyi-o-i^'U-iuiyi'Vii lyi; pyriuiiie 


85-86 




vellowish oil 


3-r2-(6-Methvi-Pvridin-2-vl)-vinvn-Dhenvlamine 


126-129 


[2,3-UirnBinoxy-/*riliro-quinoxaiin-o-yimeinyiy^ 
vinyll-phenvlVamine 


nalp nrannp fnam 


l^-|3-[2-(o-Meinyi-pynuir!-^-yi;-vinyij-piiei lyi/^ 


147 


[\-'^o-[2-(D-Meinyi-pyriQiri-^-yi;-vinyij-prief jyi/-^-pi lei lyi-ctuciciiiiiut; 


i Ow 


o c r^Jrrt£»+K\#i M ro ^A_rrtothwl-nv/riHin-P-vn-\/in\/n-nhpn\/l\-nronirinarntrip 
^,^-ijinrieiriyi-rN-\0"[^ ^D~rncii lyi'pyi lu ^ yi; viiiyij fjudiyif ^iii^^iuiianiiuc 


166-168 

i Ww i WW 


I niOpnerie-i£~carDOXyuu auiu \o [^•\o*nidiiyi uynuni-ic yi^-vinyij-jjiiciiyi/ 
amiae 


1 97 dec 


p'l/r^inhcavanorarhnvwlir arid /3-rP-^6-methvl-Dvridin-2-\/n-vln\/n-Dhen\/IV- 

oil 1 IIUC 


215 


i-M-Rrnmo-nhenvh-3-T3-r2-f6-rnethvl-Dvridin-2-vn-virivll-DhenvIVurea 


197 dec 


p.MpthuUR-fP-^4-nitro-DhenvlVvinvn-Dvndlne 


134-135 


4-f2-(6-Methyl-pyridin-2-vl)-vinvn-phenylamine 


147-148 


2-f2-(3,5-Dichloro-phenvO-vlnylV6-methvl-pyridin-3-ol 


218-220 


6-f2-(3,5-Dichloro-phenyl)-vinvn-2-methyl-pyridin-3-ot 


286 dec 


2-[2-(3,5'-Dichloro-Dhenvl)-vinvll-pvridin-3-oi 


240-242 


2-f2-(6-Chloro-benzori,31dioxol-5-v!)-vinyil-6-methyl-pvridine 


131-132 


2-r2-(2,3-Difluoro-phenvl)-vinyll-6-methv}-pyridine 


55-56 


2-f2-(3,4-Dichloro-phenyl)-propenyn-6-methv!-Dyridine 


yellowish oil 
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o-io.c^ ^-Ri<5-trifitinrnmpthvl-Dhenvh-vinvn-6-methvl'Dvridine 


85-86 


Arptir acid 2-methoxv-6-r2-f6-methvI-Dvridin'-2-vi)-vinvn-Phenvl ester 


yellowish oil 


p-Methoxv-6-r2-/6-methvl-Dvridin-2-vl)-vinvn-phenol 


118-120 


2-Methvl-6-f2-(2,3,6-trifluoro-phenvl)-vinyil-pvridine 


59-62 


o TO (A P!i irtrrt-'^-trifii inrnmpth\/l-phpnul\-\/in\/ll-6-rnethvl-Dvridine 


yellowish oil 


2-Methvt-6-(2,3,6-trifluoro-phenvlethvnvl)-pyridine 


93-94 


/\CeiiC 3CiG *f-CniUrO-^~j^~^D-nitSli iyi~pyi lUll 1 yi/ viiiyii ^11 Id lyi ^aici 


veiiowish oil 


A^Aft^ 'a/^iw o ft-rit fArt -Knt\/l.A.r9./ft.mpth\/Un\/rifiin-P-\/h-\/in\/11-nhenvl ester 


127-123 


3- ( D- Meiny 1 -Pyi > O l n-^- ein vnYi ) - oeniam luv 


187-189 


/\ceiiC aciu *T*Drorno~^*rTieii ioAy"w~i^"^^ vmyij pudiyi 
ester 


151-153 


^-^0~v-/nioro~DSniO[ l ,ojuiOAOi-o-y leu lyi ly o 1 1 icn ly i j-'yt luii ic 


105-106 light brown 
crystals 


o.TOmf'k ^-riirhlnrn-nhpnvn-v!nvn-3-rnethoxv-6-rnethv!-Dvridine 


127-129 


2-r2-(3,5-Dichloro-phenvl)-vinvn-3-methoxy-pvridine 


111-113 


o-AZioo-^-|^-(D-rneinyi-pvnain-^:-yi;-vinvii-piiB^ lui 


143 dec 


2-[2-(Pyridin-3-yl)ethyny!]-6-methyl-pyridine 


light yellow crystals 
60-61 


N-{3-f2-(6-Methyl-pvridin-2-yl)-vinyll-phenvl>-succinamic acid 


212-213 


i-tert.-DUtyl-3M3-|2-(o-rnetnyi-pynain-xi-y!)-vinyij-pn 


191-192 


5-({3-[2-(6-Methyl-pyridm-2-yl)-vinyl]-pheriylamino}-methyl)-7-nitro-1,4- 
dihydro-pulnoxaline-2»3~dione 


250 dec 


Tetranyuro-Turan-2-carDOxyiic acta |o-t^-^o-rneinyi-pyriain-ii-yi;-viiiyij 
pnenyi)-amiGe 


160-161 


/-t /o ro fc K>iathvii r\\/r}Wm«0-v/l\-\/in\/n-nhpn\/!p?irharnn\/I\-P-nhen\/l-ethvh- 
( 1 -•<o-|^~iD-Meinyi"pyriujj i~^~yi^ vu iyij~pn ^ pii^nyi ^Liiyiy 

r^orKomlr*' ar*iH tort -hi it\/l OCtPf 


colorless foam 


^/'^-ro-ZR-Mothx/Unvririin-p-x/h-vinx/ll-DhenvlcarbanriovlVrnethvlVcarbarnic 
apiri tprt -bijtvl ester 


colorless foam 


Diethyl-l3-r2-(6-methvl-pyrldin-2-vl)-vlnvlVDhenvlVamine 


217 dec 


Ethyl-{3-F2-f6"methyi-pyridin-2-vl)-vinyn-phenvl>-amtne 


225 dec 


Ethyl-{3-f2-(6-methvl-pyridin-2-vO-vinyil-phenylVamine 


183 dec 


2-(2-Ethoxv-3,6-difluoro-phenylethynyl)-6-methy!-pyridine 


yellowish oil 


2-(3,5-Dlfluoro-phenvlethynyl)-6-methyl-pvridine 


yellowish oil 


2-f3-Fiuoro-phenvlethynyl)-6-methyl-pyridine 


26-28 


2-[2-(3.5-Dlmethvl-phenyl)-vinyll-6-methyl-pyridine 


56-57 
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i:""l^-(o,A-LJimeinoxy-pnenyi;-vinyij- 




ii-(o,A-uicnioro-pnenyieinynyi)-o-rneir 1^ 


/ w / *t 


ic-(4-ttnoxy-o-TnTiuororneTnyi*pnenvi^ 




^-(H^nlUOro-pnenyisinyr lyi j-D-rr icii lyi-pyi luii its 




ii-Meinyi-D-.o.-Toiyieinynyi-pynuirie 




2-(3.4-Difluoro-phenvlethynyl)-6-methyi-pyridine 


65-68 


2-M©tnvi-D-[2-(2TO,b-Tricnioro-pnenyi;-vinyij-D 




1-f3-(6-Methvl-pvridin-2-ylethynvl)-phenyn-ethanone 


76-78 


2-Methyl-6-(3-trifluoromethvl-phenylethynyl)-pyridine 


35-37 


2-Methyl-6-(3-nitro-Dhenvlethvnvl)-pvridine 


99.5-102.5 


6-[2-(3,5-Dichloro-phenyl)-vinyn-3-methoxy-2-methyl-pyridlne 


98-1 OO 


{2-[2-(2-Chloro-phenyl)-vlnyl]-6-methyl-pyridin-3-yl}-nriorpholln-4-yl- 
methanone 


123-125 


(3-{2-[2- (3 , 5- Dichloro-pheny 1) - V i ny 1] -6-m ethyl -py ri d in-3-y !oxy}-propy 1) - 
dimethyl-amine hydrochloride salt 


20/-^ lU 


N-{4-[2-(6-Methyl-pyridin-2-yl)-vinyO-phenyl}-succinamic acid 


2Ui aec 


N-{4-f2-(6-Methyl-pvridin-2-yl)-vinvl]-phenyl}-2-phenvl-acetamide 


236-237 dec 


({4-[2-(6-Methyi-pyridin-2-yl)-vinyl]-phenylcarbamoyl}-methyl)-carbamic 
acid .tert. -butyl ester 


144-145 dec 


1-tert.-Butyl-3-f4-r2-(6-methyl-pyridin-2-yn-vinyn-phenyl}-urea 


209 dec 


{3-[2-(6-Methyl-pyridin-2-yl)-vinyl]-phenyl}-thiophen-2-ylmethyl-amine 
hydrochloride salt 


161-162 


Cyciohexylmethyl-{3-[2-(6-methyl-pyridin-2-yi)-vinyl]-phenyl}-amine 
hydrochloride salt 


178-1 79 aec 


{4-f2-(6-Methyl-pvridin-2-yi)-vinyll-pheny!Hhiophen-2-vlmethyl-amine 


100 


Cyclohexylmethyl-{4-f2-(6-methyl-pyridin-2-vl)-vinyl]-phenyl>-amine 


I Ub-I U/ 


2-Amlno-N-{3-[2-{6-methyl-pyridin-2-yl)-vinyl]-phenyl}-3-phenyI- 
propionamide 


102 


Amiri ri_M-/'5-rO-/R-mothvl-n\/riHin-P-vh-\/ in wIl-nhAnvlV-apptarnir*^ 

^-/Al Hit |N~'\0 f 1 Hell IV* ^'y 1 'vJll • ^ y»/ VMlV'j jJi Id ly l/^ClwdCli 1 


105 


2-AminO'N-{4-f2-(6-methyl-pyridin-2-yl)-vinylVphenvl>-acetamide 


217-219 dec 


1-[1-({2-[2-(2-Chloro-phenyl)-vinyl]-6-methyl-pyridin-3-yloxy}-acetyl)- 
piDeridin-4-yil-lmidazolidin-2-one 


amorphous foam 


(1-{4-[2-(6-Methyl-pyridin-2-yl)-vinyl]-phenylamino}-ethyl)-phosphonic acid 
dimethyl ester 


orange amorphous 
solid 


2-f2-(2-Methoxy-phenyl)-vinyil-6-methyl-pyridine 


129-130 
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2-(o*tinoxy-*f-TtUoro-pnenY'6inyn ;-o-nicii iy» pyi lun iw 


82-83 


2-{o-unioro-Dnenyieinynyi;-o-rnexny le 


57-59 


1 -(o-pyriain-xi-yieinvnvi-Dnenyi/-eii laiiuf 1 


4S-S1 


/! OKIj^ri^ O ro mof K%/l-n\/ririin_0-v/h-vm\/n-nhpnnl 

**-oniOrO-^-l^-iD-rneinyi-pyriairi-4& lyij y\ ici lui 


256-260 


4-Bromo-2-methoxv-6-f2-(6-methvl-pvridin-2-yl)-vinyll-phenol 


121-123 


2-Metnvl-6- .m . -toi yietnyny i-py riaine 




2-(2,5-uiTluoro-pnenyietnynyi)-b-rneTnv!-pvriame 




2-{3,5-DiniGthyl-pnenyletnynyi)-D-meLnyHpvriume 


l/oMf^uuicH nil 


2-i2-{3,5-Dibromo-pnenyl)-v!nyM-b-rneinvi-pyriame 


DO-f U 


2-Methvl-6-[2-{pvrimiain-5-vi)-etnynvi|-pynaine 


1 1 U- * 1 ^ 


(2-{2-[2-(3-Chloro-phenyl)-vinyl]-6-methyl-pyridin-3-yloxy}-ethy!)-dirnethyl- 
amine 


165-167 


Acetic acid 1-{4-r2-(6-rnetnvi-pvriain-2-yi)-vinyi|-pnenyi>-eTnyi esier 




3-r2-(6-Metnyl-pvndin-2-vl)-vinyi|-pnenoi 




3- (6-Metny 1 -py riGi n-2- yietny nyi )-pnenviam i ne 


129-130 


N-[3-(6-Metnyi-pyridin-2-yietnynyi)-pnenyii--ii-pnen 


1 33-1 35 dec 


Tniopnene-2-carDOxyiic acta [o-^o-meinyi-pyriain-^-yieinynyij-pneiiyij 
amide 


1 56-1 57 dec 

1 WW 1 w « Www 




34-36 


o-(D-Meinyi-pyriain-ii-yieinYnyij-Denioiu ctuiu tsLi.yi eaici 


56-58 


^-(o,o-uiDromO-pnenyieinvnyi;-o-meii ic? 


100:101 


To ro /o /^Hiorj-v ■^KQr»\/i\ %/inv#il f\ motHv/l-n\/rlriin-'^-\/lrnpth\/l\-riirnPthvl-flrniri^ 
^^-j^-(^-<^nioro~pnenyi/~vir lyij-o-rncu lyi^ o ynnciiiyi/ uiutc^iiiyi oiiini^ 


227-229 dec 


/o ro /o Okiioro r>K£in\/i\ \/ir^\/ll-0_moth\/l-nv/riHin-'^-\/lr4y\/\-nrr)ri\/h-diiTi©th\/l- 
^O"\o-[ic-(o-onioro-pnenvi j"Vir iyi|-/i-f Tic o yiuA.y/ i^twiijyi^ uimicmiv* 


184-186 


5-Azido-4-iodo-2-r2-{6-methyl-pvridin-2-yl)-vinyn-phenoI 


red qiass 


2,6-Dinert-butvl-4-i2-(D-iT\etnyi-pyriain-^::-yu-viny 




1 -{4-[2-(6-Ivletnyi-pyriain-<i-yi )-vinyi|-Dnenvi)'-einanoi 


Q7-QQ 

v7 f w^ 


2-Metnvl-6-[2-(pyrimiain-ii-yi)-einvnyi(-pyriaine 


144-145 


[3-(D-Metnyl-pyriain-^-yieinvnyi)-pnenyij-pnenyi-m 




6-{6-Methyl-Dyridln-2-vlethvnyl)-3,4-dihydro-1H-quinolin-2-one 


189-191 


2-(3-{2-[2-(3-ChIoro-phenyl)-vinyl]-6-methyl-pyridin-3-yioxy}-propyl)- 
isoindole-1 .3-dione 


101-103 


3- Methox v-6- methy 1-2- . m . -tol vl ethy ny i-pvridi ne 


brown oil 


Acetic acid 2-r2-(6-methyl-pyridin-2-vl)-vinyll-4-nitro-phenvl ester 


129-131 


6-(6-Methyi-pyridln-2-vlethvnyl)-indan-1-one 


160-165 


2-Methvl-6-f2-(pyrazin-2-yl)-ethynyl]-pyridine 


95-96 
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N-Methy!-N-(3-{4-[2-{6-metnyl-pynam-2-yi)-v!nyij-pnenoxy}^ 
acetamide 


RO 7n 

D^-/ U 


2-[^-(o,D-Dls-iriTiUororn©inyi-pnen i -oinoxy-vir lyij-o-mciriyi-pvriuiri" 


wc^KovA/ oil 


/\C6IIC aciu ^-pnenyieinynyi-pynain-o-yi eoier 


hrnwn nil 


AC6T1C aCiQ D-rneinvi-ii-.m.-iOiyieinynyi-pyr lujn-o-yi tJ^Ltii 


hrnwn nil 


Ar^£i+ir* -a^irl A TO /A motHv/l r^\/riHin-0-\/h-\/ in\/n-P-nitrn-nhf*n\/l OOtt^r 

MCGliC aciu H-|^-^^D~rneinyi*pyriun i-^-yi^"v iMV5j-c."i iiiiu-p colci 


91-93 


^-lii-(D-Meinyi-pyriuin-^-vU"vinyij-*t-niu 


P75 dec 


u I m sinyi- [o- V ^"Pnsnvieinyny i-py nui^ 


\/f^llnwi<«H nil 

ycii wvio) 1 wit 


uiiTi6Tnyi-(o-i4'-i^-(D-rneinyi-pyriain-^-^ 




i-|4-i^-(D-Meinyi-pynuin-^-yi)-vinyi]-pnenyi)'-ein 




^- (o-r luoro-pnenyieinynyi^-quinoiine 


O 1 — oo 


ACGiic aciQ i:-m©xnyi-o-sivrYi*Pvnuin-o-yi esicr 




4- 1 id- ( o- MSinvi-py iiu 1 n-^-y 1 )-v i ny 1 1 ni iro-o nenoi 


1 41 -1 43 


o - tinoxy-^- \ D- m ©I ny 1 - py n u 1 n-^-y 1 / - V 1 ny ^ 


175-178 dec 


4-(o-Meinyi-pynuin-^-yieinynyu-^-niiro-pneno 


1 84-1 87 dec 

1 C*r 1 O r www 


Acetic acid 2-r2-(6-methyl-pyridin-2-vl)-vinvn-6-nitro-pheny! ester 


105-110 dec 


Dirnetnyl-[3-(6-metnyi-2-pnenvietnynvi-Dyriain-o-yioxy) 




2- Azicio-4-[2- ( D- m etnyi -py ri ui n-^- vi ) -v i n yi i -d nenoi 




Dirnetnyl-|3-(o-rneTnvi-2-.ni.-ioiyiexnynyi-pyna 


v/olinxA/iQh nil 
ydiuwioi 1 wii 


2- (3- Met nanesu (Ton y i -pneny i etny ny i ) -o- m einy i-py nai ne 


t \JO 1 1 U UC7w 


3-{2-[2-(3-unioro-pnenyi)-V!nyij-o-meinyi-pynuin-o-yra 




4-A2ido-.N.-(3-{2-[2-(3-chioro-phenyl)-vinyl]-6-methyt-pyridin-3-yloxy}- 
propyi)-2-hydroxy-benzarnide 


99-102 dec 


3-r3-(3-Dimethyiamino-proDOXv)-6-methvi-pyridin-2-ylethynvll-benzonitrile 


yellow gum 


5-(6-Methvl-pvridin-2-ylethynyl)-indan-1-one 


1 OO- 1 04 


2-Methyl-6-(2,3,5-trichloro-phenvlethynyn-pyridine 


1 1 O 11^ 
1 1 c." 1 ( -T 


2-f2-f6-methyl-pvridin-3-yl)ethynyll-6-methyl-pyrid!ne 


1 1 Q 1 i Q 


Dimethyi-{3-[6~methyl-2-(3-trifluoromethyl-phenylethynyl)-pyridin-3-yloxy]- 

M'Upyi/aMIIMt? 


yellow gum 


2-[2-(6-methyl-pyridin-3-yl)ethynyl]-3-methoxy 6-methyl-pyridine 
hydrochloride salt 


198-199 


2-Methvl-6>(5,6,7,8-tetrahvdro-naDhthaien-2-ylethvnvl)-pyridine 


50-51 


3-f2-(3-Chloro-phenvlethynyl)-6-methyl-pyridin-3-vloxyl-proDylamine 


151-153 


(3-{4-BromG-2-methoxy-6-[2-(6-methy!-pyrjdin-2-yl)-vinyl]-phenoxy}-propyI)- 
dimethyt-amine: 


211-215 
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f6-(3-FIuoro-phenvlethvnyl)-pvridin-2-yn-dimethyi-amine 


brown oil 


e'-(3-Fluoro-Dhenylethvnvl)-3,4,5,6-tetrahydro-2.H.-[1,21bipvridinvl 


brown gum 


{3-[2-(3-Chloro-phenylethynyl)-6-methyl-pyridin-3-yloxy]-propyl}~dimethyl-- 
amine 


158-160 


4-A2ido-.N.-{3-[2-(3-chloro-pheny!ethynyl)-6-methyl-pyrldin-3-yloxy]- 
propvIV2-hydroxv-benzamide 


161-163 dec 


1 -[3-(6-Methyl-pyrid!n-2-ylethynyl)-phenyl]-1 H-[1 .2,4]trlazole-3-carboxylic 
acid etiiyl ester 


105-110 dec 


1-r3-(6-Methvl*2-phenylethynyl-pyridin-3-yloxv)-propy[l-piperidin-3-o! 


108-109 


2-Ethvnyl-6-(3-fluoro-phenylethynvl)-pvridine 


89-90 


3-Methvl-6-(6-methvl-pyridin-2-ylethvnvl)-3H-benzooxazol-2-one 


172-174 


1 -[3-(6-Methyl-pyridin-2-ylethynyl)-phenyl]-1 H-[1 ,2.4]triazole-3-carboxyIic 
acid dlmethylamide 


154-157 


1-[3-(6-Methyl-2-phenylethynyl-pyridin-3-yloxy)-propyl]-prperrdrn-4-oi 


amorphous white 
solid 


5-(6-Methyi-pyridin-2-ylethynyl)-2-nltro-phenol 


150-151 dec 


5-r2-Bromo-2-(6-methyl-pvridin-2-yl)-vinyll-2-nitro-phenol 


158-159 


5-[2-(6-Methyl-pyrldin-2-yI)-E-vinyn-2-nitro-phenol 


171-173 


5-[2-(6-Methyl-pyridin-2-yi)-Z-vinylV2-nitro-phenol 


108-110 


4-Azido-2-hvdroxy-.N.-f3-(6-methyi-pyridin-2-ylethyny!)-phenylVbenzamide 


180-182 dec 


5-(3-Dimethylamino-propoxy)-6-phenyiethynyl-pyrldine-2-carboxylic acid 
ethyl ester 


160-162 


6-Methyl-2-styryl-pvrimidin-4-ol 


221-225 


2-Ethvl-6-(3-fluoro-Dhenylethynyl)-pyridine 


brown oil 


2-(3,5-Dichloro-phenvletlnynyl)-6"methvl-pyridine 


74-76 


2-Methv!-6-(3-trifiuoromethoxy-phenylethynyl)-pyridine 


<30; brown crystals 


2-MethyU6-(3-ri ,2,4ltriazol-1 -yl-phenylethynyO-pyridine 


128-130 


4-(6-Methy!-pvndi'n-2-y!ethynyl)-phthaionitrile 


138-140 


2-Methyi-6-{2-[3-(1 .H.-tetrazol-5-yl)-plienyl]-vinyl}-pyridine; compound with 
formic acid 


234-240 


3-r2-(3,5-Dichloro-phenvlethvnvl)-6-methyl-pvridin-3-vloxvl-Dropylamine 


97-100 


{3-[2-(3.5-Dichloro-phenylethynyl)-6-methyl-pyridin-3-yloxy]-propyl}- 
dimethyl-amine 


171-173 


2-(3,5-Dimethvl-Phenvlethvnvl)-3-methoxy-6-methyl-pyridine 


yellowish oil 


2-r2-(3-Fluoro-phenyl)-vinyn-6-methyl-Dvridin-3-ol 


251-253 Dec. 
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6-(3-Fluoro-phenviethynyl)-2-methyl-nicotinic acid ethyl ester 


o4-oo 


2-Azido-5-(6-methyl-pyridin-2-ylethynyl)-phenol 


153-155 dec 


6-(3,4-Dimethoxy-phenylethynyl)-5-(3-dimethyiamino-propoxy)-pyridine-2- 
carboxylic acid ethyl ester 


149-152 


2-(4-Methoxy-3-trifiLioromethyl-phenylethynyl)-6-methyl-pvrldine 1 




2-(3-Fluoro-phenylethynvl)-6-methoxy-pyridine 


brown oil 


2-{3-Fluoro-phenvlethynyl)-5-methyl-pyndine 


74-76 


6-(3,5-Dichloro-phenylethynyl)-5-(3-dimethylamino-propoxy)-pyridine-2- 
carboxylic acid ethyl ester 


195-198 


5-(3-Dimethylamino-propoxy)-6-(3,5-dimethyl-phenylethynyl)-pyridine-2- 
carboxyiic acid ethyl ester 


1 S7-1 90 


6-{3-Fluoro-phenvlethvnyl)-2-methyl-nicotinic acid 


173-175 


[6-(3-Fluoro-phenylethynyl)-2-methyl-pyridin-3-yl]-methanoi 


1 1 6-1 1 o 


[4.(4-Fluoro-benzoyl)-piperidin-1-yl]-[6-(3-fiuoro-phenylethynyi)-2-methyl- 
DVridm-S-yll-methanone 


138-140 


2-(3-Fluoro-phenyiethvnyl)-6-methvl-nicotinic acid ethyl ester 


brown oil 


2-(3-FluorO'Phenvlethynyl)-4,6-dimethvl-pyridine 


brown oil 


6-(3-Fluoro-phenylethynyl)-.N.-{5-methoxy-indan-2-ylmethyl)-2-methyt- 
nicotinamide 


1 57-1 59 


{[6-(3-Fluoro-phenylethynyl}-2-methyl-pyridine-3-carbonyi]-amino}-phenyl- 
acetic acid methyl ester 


133-135 


2-Methyl-6-(5-methvl-thiODhen-2-ylethvnyl)-Dyriaine 


58-59 


2-'Methyl-6-(2,3,5-trimethyl-Dhenviethynyl) -pyridine 


brown oil 


3-n2-f2-(3-Fluoro-phenyl)-vinyn-6-methyI-pyridin-3-yloxy>-propan-1-ol 


86-88 


f6-(3-Fluoro-phenvlethynyl)-2-methyl-pyridin-3-ylmethyl]-dimethyl-amine 


220-222 


2,2-Dimethyl-propionic acid 3-[2-(3-fluoro-phenylethynyl)-6-methyl-pyridin- 
3-yloxyl -propyl ester 


yellowish oil 


2-Azido-4-iodo-5-(6-methyl-Dyrjdin-2-ylethynyl)-phenol 


140 oeo 


A- A'yiHn-Q A-HiioHi^.'^-/fi-m^th\yl-n\/ririin-P-\/lf»th\/n\/l^-nhpnnl 


162 dec 


4-A2ido-2-hydrcxy-5-iodo-,N.-[3-(6-methyl-pyridin-2-ylethynyl)-phenyl]- 
benzamide 


185 dec 


Acetic acid 3-acetoxymethyI-5-(6-methyl-pyridin-2-ylethynyl)-benzyl ester 


brown oil 


{Ben2yK[2-(3-fluoro-phenylethynyl)-6-methyl-pyridln-3-yloxy]-acetyl}- 
amino)-acetic acid ethyl ester 


brown oil 


2-r2-(3-Fluoro-phenyl)-vinyll-6-methyl-lsonicotinic acid ethyl ester 


76-77 
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3-f2~(3-Fluoro-phenviethynyl)-6-methyl-pyridin-3-yloxy]-propan-1-ol 


72-74 


r3-Hydroxyrnethvl-5-(6-methyl-pyridin-2-yIethvnvl)-phenyl]-methanol 


115-117 


(3-{2-[2-(3.5-Dimethyl-phenyl)-vinyl]-6-methyl-pyridin-3-yloxy}-propyl)- 
dimethyl-amine 


yellowish gum 


[4-(4-Fluoro-ben2oyl)-piperidin-1-yl]-{6-[2-(3-fluoro-phenyl)-vinyl]-2-methyl- 

pyridin-3-yi}-methanone 


156-158 


2-[2-(3-Fluoro-phenvl)-vinvll-6-methvl-isonicotinic acid 


245-248 


{6-[2-(2-Chloro-phenyl)-vinyl]-2-methyl-pyridln-3-yl}-t4-(4-fluoro-berizoyl)- 
Diperidin-1 -yll-TTiethanone 


109-112 


2-(3-Ethvnvl-phenvlethvnyl)-6-methvl-pvr!dine 


48-49 


(3-{2-I2*(2.6-Dichioro-phenyl)-vinyl]-6-methyl-pyrldin-3-yloxy}-propyl)- 
dimethyl-amine hydrochloride salt 


207-210 


(3-{2-[2-(2.3-Dlchloro-phenyl)-vinyl]-6-methyl-pyrldln-3-yloxy}-propyl)- 
dlmethyl-amine hydrochloride salt 


161-169 


4-[6-{3-FluorQ-phenylethynyl)-2-methyl-pyridine-3-carbonyl}-pipera2ine-1- 
carboxylic acid .tert.-butyl ester 


97-99 


f6-(3-Fluoro-phenylethynyl)-2-methyl-pyridin-3-yn-piperazin-1-yj-methanone 


250-252 dec 


(4-(4-A2ido-2-hydroxy-ben2oyl)-pipera2in-1-yl]-[6-(3-iJuoro-phenylethynyl)- 
2-methyl-pyrjdin-3-yn-methanone 


186-188 dec 


(3-{2-[2-(2,4-DichlorO'phenyl)-vinyl]-6-methyl-pyridin-3-yloxy}-propyl)- 
dimethyl-amine hydrochloride salt 


170-175 


2-f3-F(uoro-phenylethvnyl)-6-methyi-isonicotinic acid ethyl ester 


89-91 ' 


2-(3-Fiuoro-phenylethynyl)-6-methyl-isonicotinic acid .tert.-butyl ester 


94-96 


2-(3-Fluoro-phenylethynyl)-6-methyl-isonicotinic acid 


231 dec 


(2-{3-Fluoro-phenylethynyl)-6-methv!-pyridin-4-yl]-methanol 


143-146 


[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-[2-(3-f!uoro-phenyIethynyi)-6-methyi- 
PVridin-4-vll-methanone 


156-158 


3-Allyloxv-2-f2-(3,5-dichloro-pheny!)-vjnyn-6-methvl-pvridine 


105-106 


[2-(3-Fluoro-phenylethynyl)-6-methyl-pyridin-4-yl]-morpholin-4-yi- 
methanone 


114-116 


Acetic acid 3-(6-methvl-pyridin-2-vlethvnvl)-benzyl ester 


brown oil 


r2-{3-FIuoro-phenvlethvnyl)-6-methvl-pvridin-4-yimethvll-dimethyi-amjne 


209-212 


(3-{2-[2-(3,5-Dichloro-phenyl)-propeny!]-6-methyl-pyridin-3-yloxy}-propyl)- 
dimethyl-amine hydrochloride salt 


182-184 


2-(3-Fluoro-phenvtethvnyl)-3-methoxy-6-methvl-pvridine 


yellowish oil 
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(342-[2-(3,5-Dichloro-phenyi)-vinyl]-pyridin-3-yloxy}-propyl)-dimethyi-amin^ 
hydrochloride salt 


171-174 


(4-Azido-2-hydroxy-5-icdo-phenyl)-{4-[6-(3-fluoro-phenyiethynyl)*2-methy!- 
pyridine-3-carbonyn-piperazin-1-yi}-methanone 


195-200 dec 


4-Azldo-.N.-{3-[2-(3-chioro-phenylethynyl)-6-nnethyl-pyridin-3-yloxy]- 
Dropvl}-2-hvdroxv-5-iodo-ben2amlde 


142-150 dec 


4-(2-Pyridin-2-vl-vinyl)-ben20ic acid ethyl ester 


100-102 


(3-{2-[2-{4-Chloro-phenyl)-vinyl]-6-methyl-pyridin-3>yloxy}-propyl)-dimethyi- 
amine hydrochloride salt 


159-171 


f3-(6-Methvl-pvridin-2-ylethynv[)'Phenvn-methanGl 


43-45 


6-{3-Fluoro-phenvlethvnyl) -nicotinic acid .tert.-butyi ester 


96-93 


(3-{2-[2-(3.4-Dichlofo-phenyl)-vinyl]-6-methyi-pyridin-3-y!oxy}-propyl)- 
dimethyi-amine hydrochloride salt 


174-177 


2-{1-Bromo-2-phenyl-vinvl)-4-methvl-pvrimidine 


yellow oil 


6-(3-Fluoro-phenviethynvl)-nicotinic acid 


223 dec. 


[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-I6-(3-fluoro-phenylethynyl)-pyridin-3- 
yll-methanone 


136.0-139.0 


2-(2-.tert.-Butoxv-3,6-difluoro-phenviethvnvl)-6-methyl-pvridine 


72.0-74.0 


2-Methyl-6-r2-(2,4,5-trifluoro-phenvl)-vlnyll-pyridine 


74-76 


2-Methvl-6-r2-(2,3,4-trifluoro-phenvl)-vinvll -pyridine 


79-82 


3-(6-MethyI-pyridin-2-vlethynyl)-phenol 


142-144 


2-Methvl-6-[2-{3,4,5-trifluoro-phenyl)-vinyll-pyridine 


74-76 


2-(3-Methoxv-phenylethynvl)-6-methyl-pyrldine 


55-57 


2-Methyl-6-(2,3,4-trifluoro-phenylethynyl)-Dyridine 


i 104-106 


(dec = deconnposition) 
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Claims: 



1. A 2-arylalkenyl- , 2-heteroarylalkenyl-, 2-arylalkynyl-, 2-heteroarylalkynyl>, 2-aryla2o- 
and 2«heteroarylazo- pyridine or a pharmaceutically acceptable salt thereof, for use in 
the treatment of disorders associated with irregularities of the glutamatergic signal 
transmission, and of nervous system disorders mediated full or in part by mGluRS. 

2. A 2-arylalkenyl- , 2-heteroarylalkenyI-, 2-arylalkynyl-, 2-heteroarylalkynyl-, 2-aryia2o- 
and 2-heteroarylazo- pyridine or a pharmaceutically acceptable salt thereof, for use in 
the treatment of epilepsy, cerebral ischemia, ischemic diseases of the eye, muscle 
spasms, convulsions, pain, acute, traumatic and chronic degenerative processes of 
the nervous system and psychiatric diseases. 

3. A compound of formula i 



wherein 

Ri denotes hydrogen, lower alkyl.hydroxy-lower alkyi, lower alkyl-amino, piperidino, 
carboxy, esterified carboxy, amidated carboxy, unsubstituted or lower alkyI-, lower 
alkoxy-, halo- and/or trifluoromethyl-substituted N-lower-alkyl-N-phenylcarbamoyI, 
lower alkcxy, halo-lower alkyI or halo-lower alkoxy, 

R2 denotes hydrogen, lower alkyI, carboxy, esterified carboxy, amidated carboxy, 
hydroxy-lower alkyI, hydroxy, lower alkoxy or lower alkanoyioxy, 4-{4-fluoro-benzoyl)- 
piperidin-1 -yl-carboxy, 4-t.-butyloxycarbonyl-piperazin-1 -yl-carboxy, 4-(4-azldo-2- 
hydroxybenzoyl)-piperazin-1 -yl-carboxy or 4-{4-azido-2-hydroxy-3-iodo-ben2oyl)- 
piperazin-1 -yl-carboxy, 

R3 represents hydrogen, lower alkyI, carboxy, lower alkoxy-carbonyl, lower alkyl- 
carbamoyl, hydroxy- lower alkyI, di- lower alkyI- aminomethyl, morpholinocarbonyl or 
4-(4-f luoro-benzoyl)-piperidin-1 -yl-carboxy, 

R4 represents hydrogen, lower alkyl, hydroxy, hydroxy-lower alkyI, amino-lower alkyI, 
lower alkylamino-lower alkyl, di-lower alkylamino-lower alkyl, unsubstituted or hydroxy- 
substituted lower alkyleneamino-lower alkyl, lower alkoxy, lower alkanoyioxy, amino- 
lower alkoxy, lower alkylamino-lower alkoxy, di-lower alkylamino-lower alkoxy, 




(I). 
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phthalimido-lower alkoxy, unsubstituted or hydroxy- or 2-oxoHmidazolidin-1-yl- 
substituted lower alkyleneamino-lower aikoxy, carboxy, esterified or amidated 
carboxy, carboxy-lower-alkoxy or esterified carboxy-lower-alkoxy, 
X represents an optionally halo-substituted lower alkenylene or alkynylene group 
bonded via vicinal unsaturated carbon atoms or an azo (-N=N-) group, and 
Rs denotes an aromatic or heteroaromatic group which is unsubstituted or substituted 
by one or more substituents selected from lower alkyi, halo, halo-lower alkyl. halo- 
lower alkoxy. lower alkenyl. lower alkynyl, unsubstituted or lower alkyl-, lower alkoxy-, 
halo- and/or trif iuoromethyl-substituted phenyl, unsubstituted or lower alkyl-, lower 
alkoxy-. halo- and/or trifluoromethyl-substituted phenyl-lower alkynyl, hydroxy, 
hydroxy-iower alkyl, lower alkanoyloxy-lower alkyl, lower alkoxy, lower alkenyloxy, 
lower aikylenedioxy, lower aikanoyloxy, amino-, lower alkylamino-, lower 
alkanoylamino- or N-lower alkyl-N-lower alkanoylamino-lower alkoxy, unsubstituted or 
lower alkyl- lower alkoxy-, halo- and/or trifluoromethyl-substituted phenoxy, 
unsubstituted or lower alkyl- lower alkoxy-, halo- and/or trifluoromethyl-substituted 
phenyl-lower alkoxy, acyl, carboxy, esterified carboxy, amidated carboxy, cyano, 
carboxy-lower alkylamino, esterified carboxy-lower alkylamino, amidated carboxy- 
lower alkylamino, phosphono-lower alkylamino, esterified phosphono-lower 
alkylamino, nitro, amino, lower alkylamino, di-lower alkylamino, acylamino, N-acyl-N- 
lower alkylamino, phenylamino. phenyl-lower alkylamino, cycloalkyl-lower alkylamino 
or heteroaryl-lower alkylamino each of which may be unsubstituted or lower alkyl- 
iower alkoxy-. halo- and/or trifluoromethyl-substituted, 

in free form or in form of a photoaffinity ligand, a radioactive marker, an N-oxide or a 
pharmaceutically acceptable salt, 

for use in the treatment of disorders associated with irregularities of the glutaminergic 
signal transmission, and of nervous system disorders mediated full or in part by 
mGluRS. 



The use of a compound according to claim 3, in the treatment of disorders associated 
with irregularities of the glutamatergic signal transmission, and of nervous system 
disorders mediated full or in part by mGluR5. 

The use of a compound according to claim 3, for the manufacture of a pharmaceutical 
composition designed for the treatment of disorders associated with irregularities of 
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the glutamatergic signal transmission, and of nervous system disorders mediated full 
or in part by mGiuR5. 

6. A compound of formula I 



wherein 

Ri denotes hydrogen, lower alkyl. hydroxy-lower alkyl. lower alkyl-amino, piperidino, 
carboxy, esterified carboxy, amidated carboxy, unsubstituted or lower alkyl-, lower 
alkoxy-, halo- and/or trifluoromethyl-substituted N-lower-alkyl-N-phenylcarbamoyl, 
lower alkoxy, halo-lower alkyl or halo-lower alkoxy, 

R2 denotes hydrogen, lower alkyl, carboxy, esterified carboxy, amidated carboxy, 
hydroxy-lower alkyl. hydroxy, lower alkoxy or lower alkanoyloxy, 4-(4-fluoro-benzoyl)- 
piperidin-1-yl-carboxy, 4-t.-butyloxycarbonyI-piperazin-1 -yl-carboxy, 4-(4-azido-2- 
hydroxybenzoy ()-pipera2in-1 -yl-carboxy or 4-(4-azido-2-hydroxy-3-iodo-ben2oyt)- 
piperazin-l -yl-carboxy, 

R3 represents hydrogen, lower alkyl, carboxy, lower alkoxy-carbonyl, lower alkyl- 
carbamoyl, hydroxy- lower alkyl, di- lower alkyl- aminomethyl. morpholinocarbony! or 
4-(4-fluoro-ben2oyl)-piperidin-1 -yl-carboxy, 

R4 represents hydrogen, lower alkyl, hydroxy, hydroxy-lower alkyl, amino-lower alkyl, 
lower alkylamino-Iower alkyl. di-lower alkylamino-lower alkyl, unsubstituted or hydroxy- 
substituted lower alkyleneamino-lower alkyl, lower alkoxy, lower alkanoyloxy, amino- 
lower alkoxy, lower alkylamino-lower alkoxy, di-lower alkylamino-lower alkoxy, 
phthalimido-lower alkoxy, unsubstituted or hydroxy- or 2-oxo-imidazolidin-1-y!- 
substituted lower alkyleneamino-lower alkoxy, carboxy, esterified or amidated 
carboxy, carboxy-lower-alkoxy or esterified carboxy-iower-alkoxy, 
X represents an optionally halo-substituted lower alkenylene or alkynylene group 
bonded via vicinal unsaturated carbon atoms or an azo (-N=N-) group, and 
R5 denotes an aromatic or heteroaromatic group which is unsubstituted or substituted 
by one or more substituents selected from lower alkyl, halo, halo-lower alkyl, halo- 
lower alkoxy, lower alkenyl, lower alkynyl. unsubstituted or lower alkyl-, lower alkoxy-, 
halo- and/or trifluoromethyl-substituted phenyl, unsubstituted or lower alkyl-, lower 
alkoxy-, halo- and/or trifluoromethyl-substituted phenyl-lower alkynyl, hydroxy, 
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hydroxy-lower alkyi, lower alkanoyloxy-lower alkyi, lower alkoxy, lower alkenyloxy, 
lower alkylenedioxy, lower aikanoyloxy, amino-, lower alkylamino-, lower 
alkanoylamino- or N-lower alkyl-N-lower alkanoylamino-lower alkoxy, unsubstituted or 
lower alkyi- lower alkoxy-. halo- and/or trif luoromethyl-substituted phenoxy, 
unsubstituted or lower alkyi- lower alkoxy-, halo- and/or trifluoromethyl-substituted 
phenyl-lower alkoxy, acyl, carboxy, esterified carboxy, amidated carboxy, cyano, 
carboxy-lower alkylamino, esterified carboxy-lower alkylamino, amidated carboxy- 
lower alkylamino, phosphono-lower alkylamino. esterified phosphono-lower 
alkylamino. nitro, amino, lower alkylamino, di-lower alkylamino, acylamino, N-acyl-N- 
lower alkylamino, phenylamino, phenyl-lower alkylamino, cycloalkyl-lower alkylamino 
or heteroaryl-lower alkylamino each of which may be unsubstituted or lower alkyl- 
lower alkoxy-, halo- and/or trifluoromethyl-substituted, 

in free form or in form of a photoaffinity ligand, a radioactive marker, an N-oxide or a 
pharmaceutically acceptable salt, 
provided that, when R3 is hydrogen, 

a) in compounds of the formula 1 in which R^. R2 and R4 are hydrogen, R5 is different 
from phenyl, monohalophenyl, 2,4- and 3,4-dichlorophenyl, 3- and 4- 
trifluoromethylphenyl, methylphenyl. 3,4- and 2,5-dimethylphenyl, 4-isopropylphenyl, 
3,5-di-tert.-butylphenyl. methoxyphenyl, 3,4-dimethoxyphenyl, 2,4.5- and 3,4,5- 
trimethoxyphenyl, hydroxyphenyl, 3,5-dihydroxyphenyl, 4-hydroxy-3.5-dimethyl- 
phenyl, 3-hydroxy-4-methoxy- and 4-hydroxy-3-methoxy-phenyl, 4-hydroxy-(3-methyl- 
5-tert.-butyl-, 2- and 4-acetylaminophenyl, 3,5-diisopropyl- and 3,5-di-tert.- 
butyOphenyl, 4-carboxy- and 4-ethoxycarbonylphenyl, 4-cyanophenyl, 3- 
methoxycarbonylphenyl, 3-carboxy-5-methoxy-phenyl. 2-pyridinyl, 5-chloro-2-pyridinyl 
and 6-methyl-2-pyridinyl when X denotes ethenylene, or R5 is different from phenyl, 4- 
methylphenyl, 4-methoxyphenyl, 4-bromophenyl and 2- and 4-chlorophenyl when X 
denotes 1 ,2-propylene attached to R5 in 2-position, or R5 is different from phenyl, 2- 
and 4-chlorophenyl and 3-methoxyphenyl when X denotes 1 ,2-propyiene attached to 
R5 in 1 -position, or R5 is different from 4-methoxyphenyl when X denotes 2,3-but-2- 
enylene or 1 ,2-but-1-enylene attached to R5 in 2-position, or R5 is different from 4- 
methoxyphenyl and 4-isopropyphenyi when X denotes 2,3-pent-2-enyiene attached to 
R5 in 3-position, or R5 is different from phenyl, 4-methylphenyi, methoxyphenyl and 4- 
hydroxyphenyl when X denotes 3,4-hex-3-enylene; 

b) in compounds of the formula I in which Ri is methyl and R2 and R4 are hydrogen, 
Rs is different from phenyl, 3-methylphenyl, 2-methoxyphenyl, 2-chlorophenyl, 4- 
cyanophenyl, , 2-pyridinyl and 6-methyl-2-pyridinyl when X denotes ethenylene; 
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c) in compounds of the formula I in which Ri and R2 are hydrogen and R4 is carboxy, 
R5 is different from phenyl, 3-methylphenyl, 4-methoxyphenyl and 4-bromophenyl 
when X denotes ethenylene; 

d) in compounds of the fonnula i in which and R2 are hydrogen and R4 is methyl, 
R5 is different from phenyl, 3-methoxy-. 4-methoxy- and 3.4-dimethoxyphenyl, 2- 
chloro- and 2,4-dichlorophenyl and 6-methyl-pyrid-2yl when X denotes ethenylene or 
R5 is different from phenyl when X is 1 ,2-prop-1 -enylene attached to R5 in 2-position: 

e) in compounds of the fomnula I wherein Ri and R2 are hydrogen and R4 is 2- 
dimethylaminoethoxycarbonyl or 3-dimethylaminopropyloxycarbonyl. R5 is different 
from 4-methoxyphenyl when X denotes ethenylene; 

f) in compounds of the formula I in which R-i and R2 are hydrogen and R4 is 2- 
dimethoxyethoxy, R5 is different from phenyl, 4-methylphenyl and 4- 
methoxycarbonylphenyl when X denotes ethenylene; 

g) R5 is different from phenyl when Ri and R2 are hydrogen and R4 is hydroxy or 
ethoxycarbonyl, or when Ri and R2 are hydrogen and R4 is hydroxy, or when Ri is 
methyl, R2 is hydrogen and R4 is methoxy, or Ri is but-1-enyl, R2 is hydrogen and R4 
is hydrogen, or Ri is hydrogen and R4 is 2-dimethoxyethoxy, and X is, in each case, 
ethenylene, 

and provided that, when Ra is hydrogen and X is ethynylene, 

a') Rs is different from phenyl, 2- and 4-nitrophenyl. 4-aminophenyl. 4-chlorophenyl, 4- 
methylphenyl, 4-methoxyphenyl, 4-ethoxycarbonylphenyl, 5-formyl-2-methoxy-phenyl, 
5-carboxy-2-methyo-phenyl and pyridyl when Ri, R2 and R4 are hydrogen; 
b') in compounds of the fonnula I in which Ro and R4 are hydrogen, R5 is different from 
phenyl, 3-methylphenyl. 6-methylpyridin-2-y! and 2-methoxyphenyl when Ri is methyl, 
Rs is different form 6-bromopyridin-2<yl when Ri is bromo, and R5 is different form 6- 
hexyloxypyridin-2-yl when Ri denotes hexyloxy; 

c') in compounds of the formula 1 wherein Ri and R4 are hydrogen, R5 is different from 
phenyl, 4-aminophenyl and 4-propylphenyl when R2 is methyl, R5 is different from 
phenyl, 4-cyanophenyl and 4-pentylphenyl when R2 is ethyl, R5 is different form 3- 
cyano-4-ethoxy-phenyland 3-bromo-4-methoxy-phenyl when R2 is butyl, Rs is different 
from 4-methoxyphenyl and 4 butyloxyphenyl when R2 is pentyl, R5 is different form 4- 
ter.-butylphenyl. 3-tert.-butyl-4-hydroxy-phenyl, 4-tert.-butyl-3-hydroxy-phenyl,and 4- 
hexyloxypheny! when R2 is carboxy. Rs is different from phenyl when R2 is 
methoxycarbonyl or methylcarbamoyi, R4 is different form 3-tert.-butylphenyl, 3-tert.- 
butyl-4-hydroxy-phenyl and 4-(4-methylpentyl)phenyl when R2 is ethoxycarbonyl, and 
Rs is different from 4-pentyloxyphenyl when R2 is 2-methylbutyloxycarbonyl; 



BNSCXXJID: <WO_9902497A2_I_> 



wo 99/02497 



-34- 



PCT/EP98/04266 



d') in compounds of the formula I wherein Ri and R2 are hydrogen, R5 is different from 
phenyl when R4 is hydroxy, methyl, ethyl, carboxy, methoxycarbonyl or carbamoyl. 

7. A compound according to claim 6, wherein 

X represents an optionally halo-substituted (C2^)alkenylene or alkynylene group 
bonded via vicinal unsaturated carbon atoms, 

Ri is hydrogen, (Ci^) alkyl. (Ci.4)alkoxy, hydroxy(Ci^)alkyl, cyano, ethynyl, carboxy, 
(Ci^)alkoxycarbonyl, di(Ci.4)alkylamino, (Ci^)alkylaminocarbonyl, 
trifluoromethylphenylaminocarbonyl, 

R2 is hydrogen, hydroxy, (Cv4) alkyl, hydroxy (C1.4) alkyl, {C1.4) alkoxy, carboxy, 
(C2.5)alkanoyloxy, (C1.4) alkoxycarbonyl, di(Ci.4)alkylamino(Cv4)alkanoyi, 
di(Cv4)alkylaminomethyl, 4-(4-fluoro-benzoyl)-piperidin-1 -yl-carboxy, 4-t.- 
butyloxycarbonyl-piperazin-1-yl-carboxy, 4-(4-azido-2-hydroxybenzoyl)- 
piperazin-1-yl-carboxy or 4-(4-azido-2-hydroxy-3-iodo-benzoyl)-pipera2in-1 -yl- 
carboxy. 

R3 is hydrogen, (Ci^) alkyl, carboxy, (Ci.4)alkoxycarbonyl, (Ci.4)alkylcarbamoyl, 
hydroxy(Ci.4)alkyl, di(Cv4)alkyiaminomethyl, morpholinocarbonyl or 4-(4-fluoro- 
benzoy!)-piperidin-1-yl-carboxy, 

R4 is hydrogen, hydroxy, (Ci^)alkoxy. carboxy, (C2-5)alkanoyloxy, 

(Ci.4)alkoxycarbonyl, amino(Ci^)alkoxy, di(Ci^)alkylamino(Ci.4)alkoxy. 
di(Cv4)alkylamino(Ci.4)alkyl, carboxy {Ci.4)alkylcarbonyl. (Ci.4)alkoxycarbonyl- 
(C1u^)aIkoxy, hydroxy(Ci-4)alkyl, di(C,,4)alkylamino(Cn^)alkoxy, m-hydroxy-p- 
azidophenyicarbonylamino(Ci.4)alkoxy, and 



R5 is a group of formula 




wherein 

Ra and Rb independently are hydrogen, hydroxy, halogen, nitro, cyano. carboxy, 
(C,^)alkyl. (Ci^)alkoxy, hydroxy(Ciu,)alkyl, (Ci^)alkoxycarbonyl. {C2.7)alkanoyl, 
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(C2.s)alkanoyloxy, (C2-5)aikanoyloxy(Ci.4)alky!, trifluoromethyl, trifluoromethoxy, 
trimethylsilylethynyl, (C2-5)alkynyl, amino, azido, amino (Ci.4)alkoxy, 
(C2.5)alkanoyiamino{Ci,4)alkoxy, (Ci.4)alkyIamino{Ci^)alkoxy, di(Cv4)alkyl- 
amino(Ci.4)alkoxy, (Ci.4)alkylamino, di{Ci.4)alkyiamino, monohalobenzylamino, 
thienylmethylamlno, thienylcarbonylamino, trifluoromethylphenylaminocarbonyl. 
tetrazolyl, (C2.5)alkanoylamino, benzylcarbonylamino, (Ci.4)aikylamino- 
carbonylamino, (Ci^)alkoxycarbonyl-aminocarbonylamino or (Ci^)alkylsulfonyl. 
Rc is hydrogen, fluorine, chlorine, bromine, hydroxy, (Ci^)alkyl, 
(C2.5)alkanoyloxy, (Ci.4)alkoxy or cyano, and 
Rd is hydrogen, halogen or (Ci.4)alkyi. 



8. A compound according to claim 6, wherein 

Ri is hydrogen, (C1.4) alkyl. {Ci.4)alkoxy, cyano, ethynyl or di(Ci.4)alkylamino, 
R2 is hydrogen, hydroxy, carboxy, (C1.4) alkoxycarbonyl, di(Ci^)alkylaminomethyl. 
4-(4-f luoro-benzoyl)-piperidin-1 -yl-carboxy , 4-t.-butyioxycarbonyl-piperazin-1 -yl- 
carboxy, 4-(4-azido-2-hydroxybenzoyi)-piperazin-1 -yl-carboxy or 4-{4-azido-2- 
hydroxy-3-iodo-benzoyl)-piperazin-1 -yl-carboxy, 
R3 is as defined in claim 7, 

R4 is hydrogen, hydroxy, carboxy, (C2.5)alkanoyloxy, (Ci.4)aikoxycarbonyI, amino 
(Ci.4)alkoxy, di(Ci.4)alkylamino(Ci^)alkoxy, di{Ci.4)alkylamino(Ci-4)alkyl or 
hydroxy(Ci.4)a!ky(, and 

R5 is a group of formula 



wherein 

Ra and Rb independently are hydrogen, halogen, nitro, cyano, 

(Ci-4)alkyl, (Ci.4)alkoxy. trifluoromethyl, trifluoromethoxy or (C2.s)aikynyi, and 

Rcand Rd are as defined in claim 7. 




9. 



A compound according to claim 6, selected from 



3-[2-(6-Methylpyridin-2-yl)-vinyi]-benzonitrile 
2-[2-{6-Methyl-pyridin-2-yl)-vinyll-benzonitrile 
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2-Methyl-6-[2-(pyridin-4-yl)-vinyl]-pyridine 
2-Methyl-6-[2-(pyridin-3-yl)-vinyll-pyridirie 

2- [2-(3-Bromophenyl)ethynyl]-6-methyl-pyridine 

3- [2-(6-Methylpyridin-2-yl)ethynyl]-ben2onitrile 
2-Styryl-py ridi n-3-ol 

2-Methyl-6-[2-(3-nitro-phenyl)-vinyll-pyridtne 

Acetic acid 6-[2-(2-chloro-phenyl)-vinyl]-pyrid!n-3-yl ester 

6-[2-(2-Chloro-plienyl)-vinyl]-pyridin-3-ol 

Acetic acid 2-[2-(2-chloro-phenyl)-vinyl]-pyridin-3-yl ester 

2-[2-(2-Ch!oro-phenyI)-vinyl]-pyridin-3-ol 

6-Methyl-2-styryl-pyridfn-3-ol 

Acetic acid 2-[2-(2-chloro-phenyl)-vinyl]-6-methyl-pyndin-3-yI ester 
2-[2-{2-Ch!oro-phenyl)-viny!]-6-methyl-pyrldin-3-ol 
(Z)-6-Methyl-2-styryl-pyridin-3-ol 
2-[2-{2-Nitro-phenyl)-vinyI]-pyridine 

Acetic acid 2-[2-(4-chloro-phenyl)-vinyl]-6-methyl-pyridin-3-yl ester 

Acetic acid 6-[2-(4-chloro-phenyl)-vinyll-2-methyl-pyridin-3-yl ester 

2-[2-(4-Chtoro-phenyl)-vinyl]-6-metiiyl-pyridin-3-ol 

6-I2-(4-Ch!oro-phenyl)-vinyl]-2-nnethyl-pyridin-3-ol 

Acetic acid 6-methyl-2-[2-(2-nitro-phenyl)-vinyl]-pyridin-3-y! ester 

6-Methyi-2-[2-(2-nitro-phenyl)-vinyi]-pyridin-3-ol 

Acetic acid 2-methyl-6-[2-(2-nitro-phenyl)-vrnyl]-pyridin-3-yl ester 

2-Methyl-6-[2-(2-nitro-phenyl)-vinyi)-pyridin-3-ol 

Acetic acid 2-[2-(3-chloro-phenyl)-vlnyl]-6-methyl-pyridin-3-yl ester 

Acetic acid 6-[2-(3-chloro-phenyi)-vinyl]-2-methyl-pyridin-3-yl ester 

2-[2-(3-Chloro-pheny!)-vinyl]-6-methyl-pyridin-3-ol 

6-I2-(3-Chioro-phenyl)-vinyl]-2-methyl-pyridin-3-ol 

(Z)-(6-Styryl-pyridin-2-yl)-methanol 

(E)-(6-Styryl-pyridin"2-yl)-methanol 

Dimethyl-[3-(6-methyl-2-styryl-pyridin-3-yloxy)-propyi)-amine; 

2-Methyl-6-styryl-pyridine 1 -oxide 

2-Styryl-pyridine 1 -oxide 

(E)-6-Methyl-2-(2-pyridin-2-yl-vinyl)-pyridin-3-ol 

(Z)-6-Methyi-2-(2-pyridin-2-yl-vinyl)-pyridin-3-ol; 

6-Styryl-pyridine-2-carbonitrile 

2-[2-(2.6-Dichioro-phenyi)-vinyl]-6-methyI-pyridine 
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3-Methoxy-6-methyl-2-styryl-pyridine 

6-Styryl-pyridine-2-carboxylic acid amide 

2-[2-(6-Methyl-pyridin-2-yi)-vinyl]-ben2onitri!e 

6-Styryl-pyridine-2-carboxylic acid; 

6-Styryl-pyridine-2-carboxylic acid methyl ester 

Acetic acid 2-[2-(6-methyl-pyridin-2-yl)-vinyl]-plienyl ester 

2-I2-(6-Methyl-pyridin-2-yl)-vinyl]-pheriol 

Acetic acid 2-methoxy-4-[2-(6-methyl-pyridin-2-yl)-vinyl]-phenyl ester 
2-[2-(3-Cliloro-phenyl)-vinyl]-6-methyl-pyridine 
2-[2-(4-Chloro-phenyl)-vinyl]-6-methyl-pyridine 
2-[2-(2-Chloro-phenyl)-vinyl]-5-ethyl-pyridine 

1- (6-Styry]-pyridin-2-yl)-ethanone 

6-[2-(2-Cliloro-phenyl)-vinyl]-2-methyUnicotinic acid ethyl ester 

2- [2-(2-Chloro-phenyl)-vinyl]-6-methyl-nicotinic acid ethyl ester 

2- [2-(6-Methyl-pyridin-2-yl)-v!nyl]-benzoic acid; 

3- [2-(6-Methyi-pyridin-2-y!)-vinyl]-benzoic acid 

4- [2-(6-Methyl-pyridin-2-yl)-vinyl]-benzoic acid 

3- [2-(6-Methyl-pyridin-2-yi)-vinyl]-benzoic acid methyl ester 

4- [2-(6-Methyl-pyridin-2-yl)-vinyl]-ben20ic acid methyl ester 
2-Methoxy-4-[2-(6-methyl-pyridin-2-y;)-vinyl]-phenol 
{3-[2-(6-Methyi-pyridin-2-yl)-vinyl]-phenyi}-methanol; 
6-Styryl-pyridine-2-carboxylic acid .tert.-butylamide 
2-(2-Bromo-2-phenyl-viny!)-6-methyl-pyridine; 
6-Styryl-pyridine-2-carboxylic acid hexylamide; 
6~[2-(2-ChIoro-phenyl}-vinyl]-2-methyl-nicotinic acid 
2-[2-(2-Chloro-phenyl)-vinyl]-6-methyl-nicotinic acid 
2-[2-(3,5-DichIoro-phenyl)-vinyl]-6-methyl-pyridine 

2- Methyl-6-[2-(3-trifluoromethyl-phenyl)-vinyl)-pyridine 
(E)-6-I2-{4-Pyridyl)vinyl]-2-picoline 
N.N-Diethyl-3-[2-(6-methyl-pyridin-2-yl)-vinyl]-benzamide; 
N.N-Diethyl-4-[2-(6-methyl-pyridin-2-yl)-vinyi]-ben2amide; 
(E)-6-[2-(3-pyridyl)vinyn-2-Picoline 

{2-[2-(2-Chloro-phenyl)-vinyl]-6-methy!-pyridin-3-yloxy}-acetic acid ethyl ester 

3- I2-(6-Methyj-pyridin-2-yl)-vjnyl]-.N.-(34rifluoromethyl-phenyl)-berTzam)de; 

4- [2-(6-Methyl-pyridin-2-yl)-vinyl]-.N.-(3-trifluoromethyl-phenyl)-benzamide 
2-[2-(3-Nitro-phenyl)-vinyl)-pyridine 
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6-Styryl-pyridine-2-carboxyiic acid (3-trifluoromethyl-phenyl)-amide 

2-(6-Styry!-pyridin-2-yl)-propan-2-ol 

2-Methyl-6-(2-thiophen-2-yi-vinyl)-pyridine 

2-[2-(3-Cyano-phenyl)-vinyl]-pyridine 

2-[2-{3-Bromo-phenyl)-vinyl]-6-methyl-pyridine 

2-[2-(3-Bromo-phenyl)-2-fluoro-vlnyl]-6-methyl-pyridine 

2-[2-(3.5-Dimethylphenyl)-2-fluoro-vinyl]-6-methyl-pyridine 

2-[2-(2.3-Dimethoxy-phenyl)-vinyl]-6-methyl-pyrid!ne 

2-[2-(2,3-Dichloro-phenyl)-viny!l-6-methyl-pyridine 

2-[2-(3-Chloro-phenyl)-1-methyl-vlnyl]-pyridine 

{2-[2-(2-Ch!oro-phenyl)-vinyl]-6-methy!-pyridin-3-yl}-methanol 

2-MethyI-6-[2-(3-trimethylsilanylethynyl-phenyl)-vinyl]-pyrldine 

2-[2-(3,4-Difluoro-phenyl)-vinyl]-6-methyl-pyridine 

2-[2-(3-Ethynyl-pheny!)-vinyl]-6-methyl-pyridine 

2-[2-(3,5-Difluoro-phenyl)-viny!]-6-methy!-pyridine 

2-[2-(3-Fluoro*phenyl)-vinyl]-6-methyl-pyridin6 

2-[2-(3-Methoxy-phenyl)-vinyl]-6-methyl-pyridlne 

2-MethyU6-[2-(3-phenoxy-phenyO-vinyl]-pyridine 

2-[2-(3-Benzyloxy-phenyl)-vinyn-6-m3thyl-pyridine 

2-[2-(2.5-Difluoro-phenyl)-vinyll-6-methyl-pyridine 

{2-[2-(2-Chloro-phenyO-vinyl]-6-methyl-pyridin-3-yloxy}-aceticacid 

(3H2-[2-(3-Chloro-phenyl)-vinyl]-6-methy!-pyridin-3-yloxy}-propyl)-dimethyl-amine 

{6-[2-(2-Chloro-phenyl)-vinyl]-2-methyl-pyridin-3-yl}-methaROI 

2-(3-Bromo-phenylethynyl)-6-methyl-pyridine 

2-MethyI-6-{2-[3-(3-trifiuoromethyl-phenoxy)-phenyl]-vinyl}-pyridine 

2-[2-(3,5-Dimethoxy-phenyl)-vlnyi]-6-methyi-pyridine 

2-[2-(3'Chloro-phenyl)-vinyl]-3-methoxy-6-methyl-pyridine 

Acetic acid 4-bromo-2-[2-{6-methyl-pyridin-2-yl)-vinyl]-pheny! ester 

Acetic acid 3-[2-{6-methy!-pyridin-2-yi)-vinyll-phenyl ester 

2-[2-(3.4-Dichloro-phenyl)-vlnyi]-6-methyl-pyridine 

4-Bromo-2-[2-(6-methyi-pyridin-2-yl)-vinyn-pheno! 

Acetic acid 2-[2-(3,5-dichloro-phenyl)-vinyl]-6-methyi-pyridin-3-yl ester 

Acetic acid 6-[2-{3.5-dichloro-phenyl)-vinyl]-2-methyl-pyridin-3-yl ester 

Acetic acid 2-[2-(3.5-dichloro-phenyl)-vlnyl]-pyridin-3-yl ester 

2-Methyl-6-(2-naphthalen-1-yl-vinyl)-pyridine 

2-[2-{2.3-Dihydro-benzo[1 ,4]dloxin-6-yl)-vinyl]-6-methyl-pyridine 
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2-Methyi-6-(2-naphthalen-2-yl-vinyl)-pyridine 

2-{2-[3-(3,5-DichIoro-phenoxy)-phenyl]-vinyl}-6-methyl-pyridine 

2-[2-(3-Chloro-phenyl)-propenyl]-6-methyl-pyridin9 

2-[2-(2,3-Dihydro-ben2ofuran-5-yl)-vinyl]-6-methyl-pyridine 

2-[2-(4-Fluoro-phenyl)-vinyI]-6-methyl-pyridine 

2-Methyl-6-(2-o-tolyl-vinyl)-pyridine 

2-Methyl-6-{2-p-tolyl-vinyI)-pyridine 

2- Methyl-6-(2-p-tolyI-propeny!)-pyridine 

3- [2-(6-Methyl-pyridin-2-yi)-vinyl]-phenylamine 

(2,3-Dimethoxy-7-nitro-quinoxalin-5-ylmethyl)-{3-[2-{6-methyl-pyridin-2*yl)-vinyQ-p 
amine 

N-{3-[2-(6-MethyI-pyridin-2-y!)-vinyl]-phenyl}-acetamfde 
N-{3-[2-(6-Methyl-pyridin-2-yl)-vinyl]-phenyl}-2-phenyI-acetamide 
2,2-Dimethyl-N-{3-[2-(6-methyUpyridin-2-yl)-vinyl]-phenyl}-propionamide 
Thiophene-2-carboxylic acid {3-[2-(6-methyI-pyridin-2-yl)-vinyl]-phenyl}-amide 
Cyclohexanecarboxylic acid {3-[2-(6-methy!-pyridin-2-yl)-vinyl]-phenyl}-amide 

1- (4-Brorno-phenyl)-3-{3-[2-(6-methyl-pyridin-2'yl)-vinyl]-phenyl}-urea 

2- Methyl-6-[2-(4-nitro-phenyl)-vinyl]-pyridine 

4- [2-(6-Methyi-pyridin-2-y!)-vinyl]-phenylamine 
2-[2-(3,5-Dichloro-phenyI)-vinyl]-6-methyl-pyridin-3-ol 
6-[2-(3.5-Dichloro-phenyl)-vinyl]-2-methyl-pyridin-3-ol 
2-[2-(3.5-Dichloro-phenyl)-vinyl]-pyridin-3-ol 
2-(2-(6-Chloro-benzo[1,3]dioxol-5-yl)-vinyl]-6-rTtethyl-pyridine 
2-[2-(2,3-Difluoro-phenyl)-vinyl]-6-methyl-pyridine 
2-(2-(3.4-DichIoro-phenyi)-propenyl]-6-methyl-pyridine 
2-[2-(3,5-Bis-trifluoromethyl-phenyl)-vinyl]-6-methyl-pyridine 
Acetic acid 2-methoxy-6-[2-(6-methyl-pyridin-2-yl)-vinyi]-phenyl ester 
2- M at hoxy-6-[2- (6- m ethy 1 -py ridi n-2-y I) -v i ny I] -piienoi 
2-Methyl-6-[2-(2,3,6-trifluoro-phenyl)-yinyi]-pyridine 
2-[2-(4-Fiuoro-3-trifluoromethyi-phenyl)-vinyl]-6-methyl-pyridine 

2- Meihyl-6-(2,3,6-trifluoro-phenyiethyny()-pyridine 

Acetic acid 4-chloro-2-[2-(6-metlnyl-pyridin-2-yl)-vinyl1-phenyl ester 

Acetic acid 2,6-dj-.tert.-butyl-4-[2-(6-methy(-pyridin-2-yi)-vinyI]-phenyl ester 

3- (6-M6thyi-pyridln-2-ylethynyl)-benzamlde 

Acetic acid 4-bromo-2-methoxy-6-[2-{6-methyl-pyridin-2-yl)-vinyl]-phenyl ester 
2-(6-Chloro-ben2o[1,3]dioxol-5-ylethynyi)-6-methyl-pyridine 
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2-[2-(3,5-Dichioro-phenyl)-vinyl]-3-rnethoxy-6-methyl-pyridine 
2-[2-(3,5-Dichloro-phenyl)-vinyl]-3-methoxy-pyridine 
5-A2ido-2-t2-(6-methyl-pyridin-2-yl)-vinyl]-phenol 
2-t2-(Pyridin-3-yl)ethynyl]-6-methyl-pyridine 
N-{3-[2-(6-Methyl-pyridin-2-yl)-vinyI]-phenyl}-succlnamic acid 

1- tert.-Butyl-3-{3-[2-(6-methyl-pyridin-2-yl)-vinyl]-phenyl}-urea 
5-({3-I2-(6-Methyi-pyridin-2-yl)-vinyl]-phenylamino}-methyl)-7-nitro-^ 

2,3-dione 

Tetrahydro-furan«2-carboxy!ic acid {3-[2-(6-methyl-pyridin-2-yl)-vinyl]-phenyl}-amide 

(1 43-[2-(6-Methyi-pyridin-2-yl)-vinyI]-phenylcarbamoyIh2-phenyl-ethyl)-carbamic acid tert.- 

butyl ester 

({3-[2-(6-Methyl-pyridin-2-yl)-viny!]-phenylcarbamoyl}-methyl)-carbamic acid tert.-butyl ester 
Diethyl-{3-[2-(6-methyl-pyridin-2-yI)-vinyl]-phenyl}-amlne 
Ethyl-{3-[2-(6-methyl«pyridin-2-yl)-vinyl]-phenyl}-amine 
EthyK3-[2-(6-methyl-pyridin-2-yl)-vinyl]-phenyl}-amine 

2- (2-Ethoxy-3,6-dmuoro-phenyIethynyl)-6-methyl-pyridine 
2-(3,5-Difiuoro-phenyIethyny!)-6-methyl-pyridine 
2-(3-Fluoro-phenylethynyl)-6-methyl-pyridine 
2-[2-(3.5-Dimethy!-phenyl)-vinyll-6-methyl-pyridine 
2-[2-(3.4-Dimethoxy-phenyl)-vinyl]-6-methyl-pyridine 
2-(3,4-Dichloro-phenylethynyl)-6-methyl-pyridlne 
2-(4-Ethoxy-3-trifluoromethyl-phenylethynyl)-6-methyl-pyridine 
2-(4-Fluoro-phenylethynyl)-6-methyl-pyridine 
2-MethyI-6-o-tolyIethynyl-pyridine 
2-(3,4-DifIuoro-phenyIethynyi)-6-methyl-pyridlne 
2-Methyl-6-[2-(2,3,5-trich!oro-phenyl)-vinyl]-pyridine 

1- [3-(6-Methyl-pyridin-2-ylethynyi)-phenyl]-ethanone 

2- Methy!-6-{3-trlfluoromethyl-phenylethynyl)-pyridine 
2-Methyl-6-(3-nitro-phenylethynyl)-pyridlne 
6-[2-(3,5-Dichloro-phenyl)-vinyI]-3-methoxy-2-methy!-pyridine 
{2-[2-(2-Chloro-phenyl)-vinyl]-6-nnethyl-pyridin-3-yl}-morpholiri-4-yI-rnethanone 
(3^2-[2-(3.5-Dichloro-phenyl)-vinyl]-6-methyl-pyridin-3-yloxy}-propyl)-dimeth 
IM-{4-[2-(6-Methyl-pyridin-2-yl)-vinyl]-phenyi}-succinamicacid 
fs4-{4.[2.(6-Methyl-pyridin-2-yl)-viny!]-phenyl}-2-phenyl-acetamide 

({4-[2-(6-Methyl-pyridin-2-yl)-vinyl]-phenylcarbamoyl^methyl)-carbarn acid .tert.-butyl ester 
1-(tert.-Butyl-3-{4-[2-(6-methyl-pyridin-2-yl)-vinyl]-phenyl}-urea 
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{3-[2-(6-Methyl-pyridin-2-yl)-vinyl]-phenylHhiophen-2-ylmethyl-amine hydrochloride salt 

CyclohexylmethyI-{3-[2-(6-methyl-pyridin-2-yl)-vinyl].phenyl}-annine hydrochloride salt 

{4-[2-(6-Methyl-pyridin-2-yl)-viny!]-phenylHhiophen-2-ylmethyl-amine 

Cyclohexylmethyl-{4-[2-(6-methyl-pyndin-2-yi)-vinyl]-phenyl}-amine 

2-Amino-N-{3-[2-(6-methyl-pyridin-2-yl)-vinyl]-pheny!}-3-phenyl-propionamlde 

2-Arnirio-N-{3-[2-(6-methyl-pyridin-2-yI)-viriyl]-phenyl}-acetamide 

2-Amino-N-{4-[2-(6-methyl-pyridin-2-yl)-vinyl]-phenyl}-acetamide 

1- [1-({2-[2-(2-Chloro-phenyl)-vinyQ-6-methyl-pyridin-3-yloxy}-acetyl)-piperidin-4-yq^ 

imidazolidin-2-one 

(1-{4-[2-(6-Methyl-pyridin-2-yI)-vinyl]-phenylamino}-ethyi)-phosphonic acid dimethyl ester 

2- (3-Ethoxy-4-fluoro-phenyiethynyl)-6-methyI-pyridine 
2-(3-Chloro-phenylethynyl)-6-methyl-pyridine 

1- (3-Pyridin-2-ylethynyI-phenyl)-ethanone 
4-Ch!oro-2-[2-(6-methyl-pyridin-2-yl)-vinyl]-pheno! 
4-Bromo-2-methoxy-6-[2-(6-methyl-pyridin-2-yI)-vinyl]-phenoi 

2- (2,5-Difluoro«phenylethynyl)-6-methyl-pyridine 
2-(3.5-Dimethyl-phenylethynyi)-6-methyl-pyridlne 

2- [2-(3,5-Dibromo-phenyl)-vinyl]-6-methyl-pyridine 

3- (6-Methyl-pyridin-2-yiethynyI)-beR2onitrile 

2- Methyl-6-[2-(pyrimidin-5-yl)-ethynyl]-pyridine 

(2-{2-[2-(3-Chloro-pheriyl)-viriyi]-6-nnethyl-pyridin-3-yloxy^ethyl)-dimethyI-arnine 
Acetic acid l.{4-[2-(6-methyl-pyridin-2-yl)-vinyl]-phenyl}-ethyl ester 

3- [2-(6-Methyl-pyridin-2-yl)-vinyl]-phenol 
3-(6-Methyl-pyridin-2-ylethynyl)-phenylamine 
.N.-[3-{6-Methyl-pyridin-2-ylethynyl)-phenyI]-2-phenyl-acetamide 
Thiophene-2-carboxylic acid [3-(6-methyl-pyridin-2-ylethynyl)-phenyl)-amide 

2- Methyl-6-thiophen-2-ylethynyi-pyndlne 

3- (6-Methyl-pyridln-2-'ylethynyl)-ben20ic acid ethyl ester 
2-(3.5-Dibromo-phenylethynyl)-6-methyl-pyndine 

{2-[2-(2-Chloro-phenyl)-vinyl]-6-methyl-pyrldin-3-ylmethyl}-dimethyl-arnine 
(3-{6-[2-(3-Chloro-phenyl)-vinyl]-2-nnethyl-pyridin-3-yloxy}--propyl)-dimethyl- 
5-Azido-4-iodo-2-[2-(6-methyI-pyridin-2-y!)-vinyi]-phenol 
2,6-Di-tert.-butyl-4-[2-(6-methyl-pyridin-2-yl)-vinyl]-phenol 

1- {4-[2-(6-Methyi-pyridin-2-yl)-vinyl]-phenyl}-ethanol 

2- Methyl-6-[2-(pyrimidin-2-yl)-ethynyl]-pyridine 
[3-(6-Methyl-pyridin-2-ylethynyl)-phenyl]-phenyl-methanone 
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6-(6-Methyl-pyridin-2-ylethynyl)-3,4-dihydro-1H-quinolin-2-one 

2- (3-{2-[2-(3~Chloro-phenyl)-vinyl]-6-methyl-pyridin-3-yioxy}"propy!)-isoindole-1,3-dione 

3- Methoxy-6-methyl-2-.m.-tolylethynyl-pyridine 

Acetic acid 2-[2-(6-methyl-pyridin-2"y!)-vinyl]-4-nitro-phenyl ester 

6-(6-MethyI-pyridin-2-ylethyny()-indan-1-one 

2-Methyl-6-(2-(pyrazin-2-yl)-ethynyl]-pyridine 

N-Methyl-.N,-(3-{4-[2-(6-methyl-pyridin-2-yl)-vinyl]-phenoxy}-propyl)-acetamide 

2-I2-(3,5-Bis-trifluoromethyl-phenyl)-1-ethoxy-vinyl]-6-methyl-pyridine 

Acetic acid 2-plienyiethynyl-pyridin-3-yl ester 

Acetic acid 6-methy!-2-m-toiylethynyl-pyridin-3-yI ester 

Acetic acid 4-[2-(6-methyl-pyridin-2-yl)-vinyl]-2-nitro-piienyl ester 

2-[2-{6-Methyl-pyridin-2-yl)-vinyl]-4-nitro-phenoi 

Dimethyl-[3-(2-phenylethynyl-pyrldin-3-yloxy)-propyi]-amine 

Dimethyl-(3-{4-[2-(6-methyl-pyndin-2-yl)-vinyl]-phenoxy}-prcpyl)-amine 

1- {4-[2-(6-Methyl-pyridin-2-yl)-vinyl]-phenyl}-ethanone 

2- (3-Fluoro-phenylethynyl)-quinoline 

Acetic acid 2-methyl-6-styryl-pyridin-3-yl ester 

4- [2-{6-Methyl-pyridin-2-yl)-vinyfJ-2-nitro-phenol 

3- Ethoxy-4-[2-(6-methyl-pyridin-2-yl)-viny!]-2-nitro-plienol 

4- (6-Methyl-pyridln-2-ylethynyl)-2-nitro-phenol 

Acetic acid 2-I2-(6-methyl-pyridin-2-yl)-vlnyl]-6-nitro-plienyl ester 
Dimethyl-[3-(6-methyl-2-pheny!ethynyi-pyridin-3-yioxy)-propyl]-amine 
2-A2ido-4-[2-{6-methyl-pyridin-2-yl)-vinyl]-phenol 
Dimethyl-[3-(6-methyI-2-.m.-tolylethynyl-pyridin-3-yloxy)-propyi]-amine 

2- (3-Methanesu!fony!-phenylethynyl)-6-nnethyl-pyridine 

3- {2-[2-(3-Chloro-phenyl)-vinyi]-6-methyl-pyridin-3-yloxy}-propylamine 

4- A2ido-N-(3-{2-[2-(3-chioro-phenyl)-vinyl]-6-methyi-pyridin-3-yloxy}-propyl)-2-hydroxy- 
benzamide 

3-[3-(3-DimethyJamino-propoxy)-6-methyl-pyridin-2-ylethynyl]'benzonltrile 

5- (6-Methyl-pyridin-2-ylethynyl)-indan-1-one 
2-Methyl-6-(2,3,5-tricliloro-phenylethynyl)-pyridine 
2-I2-(6-methyl-pyridin-3-yl)ethynyl]-6-methyl-pyridine 

Dirnetlnyi-{3-[6-methyl-2-(3-tr*rfluoromethyl-pheriylethynyl)-pyridin-3-yloxy]-propyl}-anriine 
2-[2-(6-methyi-pyridin-3-yl)ethynyl]-3-metlioxy 6-methyl-pyridine hydrochloride salt 

2- Methyl-6-(5,6,7,8-tetrahydro-naphthalen-2-ylethynyl)-pyridine 

3- [2-(3-Chloro-phenylethynyl)-6-methyi-pyridin-3-yloxy]-propyiamine 
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(3-{4-Bromo-2-methoxy-6-[2-(6-methyl-pyridln-2-yl)-vinyl]-phenoxy}-propyl)-dim 
[6-(3-Fluoro-phenylethynyl)-pyriclin-2-yl]-dlmethyl-amlne 
6-(3-Fluoro-phenylethynyl)-3,4,5.6-tetrahydro-2H-[1,2]bipyridinyl 
{3-[2-(3-Chloro-phenyiethynyl)-6-methyl-pyridin-3-yloxy]-propyl}-dimethyl-amine 

4- Azido-N-{3-[2-(3-chloro-phenylethynyl)-6-methyl-pyridin-3-yloxy]-propyl}-2-hyd^^^ 
benzamide 

1-[3-(6-Methyl-pyridin-2-ylethynyl)-phenyi]-1H-[1,2,4]triazole-3-carboxylic acid ethyl ester 

1- I3-(6-Methyl-2-phenylethynyl-pyridin-3-yloxy)-propyl]-piperidin-3-ol 

2- Ethynyl-6-(3-fluoro-pheny!ethynyl)-pyridine 

3- Methyl-6-(6-methyI-pyridin-2-ylethynyl)-3H-benzooxazoI-2-one 

1 -[3-(6-Methyl-pyridin-2-y!ethynyl)-phenyl]-1 H-[1 ,2,4]triazole-3-carboxylic acid 
1-[3-(6-Methy!-pyridin-2-ylethynyl)-phenyl]-1 H-[1 ,2,4]tria2ole-3-carboxylic acid dimethylamide 

1- [3-{6-Methyi-2-phenyIethynyl-pyridin-3-yloxy)-propyl]-pjperidln-4-oI 

5- (6-Methyl-pyndin-2-ylethynyl)-2-nitro-phenol 
5-[2-Bromo-2-(6-methyl-pyridin-2-yl)-vinyll-2-nitro-phenol 
5-[2-(6-Methyl-pyridin-2-yi)-E-vinyl]-2-nitro-phenol 

5- [2-(6-Methyl-pyridin-2-y!)-Z-vinyl]-2-nitro-phenol 

4- A2ido-2-hydroxy-N-[3-(6-methyl-pyridin-2-ylethynyl)-phenyl]-benzamide 

5- (3-Dimethy[amino-propoxy)-6-phenylethynyl-pyridine-2-carboxylic acid ethyl ester 

6- Methyl-2-styryl-pyrimidln-4-o! 

2- Ethyl-6-(3-fluoro-phenylethynyl)-pyridine 
2-(3,5-Dichloro-phenylethynyl)-6-methyl-pyridine 
2-MethyI-6-{3-trifluoromethoxy-phenylethyny!)-pyridine 
2-Methy!-6-(3-[1 ,2,4]trlazol-1 -yl-phenyiethynyl)-pyridine 
4-(6-Methyl-pyridin-2-yiethynyl)-phthaionitrile 

2- Methyl-6-{2-[3-(1H-tetrazol-5-yl)-phenyl]-vinyl}-pyridine; compound with formic acid 

3- [2-(3,5-Dichloro-phenylethynyi)-6-methyl~pyridir.-3-yloxy]-propylamlne 
{3-[2-(3,5-Dichloro-phenylethynyl)-6-methyl-pyridin-3-yloxy]-propyl}-dimethyl-amine 
2-(3,5-Dimethyl-phenylethynyl)-3-methoxy-6-methyl-pyridine 
2-[2-(3-Fiuoro-phenyi)-vinyi]-6-methyl-pyrid!n-3-ol 

6- (3-Fluoro-phenylethynyl)-2-methyl-nicotinic acid ethyl ester 
2-Azido-5-(6-methyl-pyridin-2-ylethynyl)-phenol 

6-(3.4-Dimethoxy-phenylethynyl)-5-{3-dimethylamino-propoxy)-pyridine-2-carboxylic acid 
ethyl ester 

2-(4-Methoxy-3-trlfluoromethyl-phenylethynyl)-6-methyl-pyridine 
2-(3-Fluoro-phenylethynyl)-6-methoxy-pyridine 
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2-(3-Fluoro-phenylethynyl)-5-methyl-pyridine 

6-(3,5-Dichloro-phenylethynyl)-5-{3-dimethylanriino-propoxy)-pyridine-2-carboxylic acid ethyl 
ester 

5- (3-Dimethylamino-propoxy)-6-(3,5-dimethyl-phenylethynyl)-pyridine-2-carboxylicacid ethyl 
ester 

6- (3-Fluoro-phenylethynyl)-2-methyl-nicotinic acid 
[6-(3-Fiuoro-phenylethynyI)-2-methyl-pyridin-3-y!]-methanol 

[4.(4-FIuoro-benzoyl)-piperidin-1-yll-[6-{3-fluoro-phenylethynyi)-2-methyl-pyridin-3-yl]^ 
methanone 

2-(3-Fluoro-phenylethynyl)-6-methyl*nlcotinlc acid ethyl ester 
2-(3-Fluoro-phenylethynyl)-4,6-dimethyI-pyridine 

6-(3-Fluoro-phenylethynyl)-.N.-(5-fnethoxy-indan-2-ylmethyl)-2-methyl-nlcotinamide 
{[6-(3-FIuoro-phenyIethynyI)-2-methyl-pyridine-3-carbonyl]-amino}-phenyl-acetic acid methyl 
ester 

2-Methyl-6-(5-methy!-thiophen-2-y!ethynyl) -pyridine 

2- Methyl-6-(2,3,5'trimethyl-phenylethynyl)-pyrldine 

3- {2-[2-(3-Fiuoro-phenyl)-vinyl]-6-methyl-pyridin-3-yloxy}-propan-1 -ol 
t6-(3-Fluoro-phenyiethynyl)-2-methyl-pyridin-3-ylmethyl]-dimethyI-amine 
2,2-Dimethyl-propionic acid 3-[2-(3-fluoro-phenylethynyl)-6-methyl-pyridln-3-yloxy]-propyl 
ester 

2-A2ido-4-iodo-5-(6-methyl-pyridin-2-ylethynyl)-phenol 
6-A2ido-2,4-diiodo-3-(6-m6thyI-pyridin-2-ylethynyl)-phenol 

4- A2ido-2-hydroxy-5-iodo-.N.-[3'(6-methy!-pyridin-2-ylethynyl)-pheny!l-ben2amide 
Acetic acid 3-acetoxymethyl-5-(6-methy!-pyridin-2-ylethynyl)-ben2yl ester 
(BenzyK[2-(3-fluoro-phenylethyriyl)-6-methyl-pyridin-3-yloxy]-acetyl}-amino)-acetic acid ethyl 
ester 

2- [2-(3-Fluoro-phenyl)-vinyl]-6-methyl-isonicotinic acid ethyl ester 

3- [2-(3-Fluoro-phenylethynyl)-6-methyl-pyrldin-3-yloxy]-propan-1-ol 
[3-Hydroxymethyi-5-(6-methyl-pyridin-2-ylethynyl)-phenyl]-methanol 
(3-{2-[2-(3.5-Dimethyl-pheriyf)-virTylI-6-rnethyl-pyridin-3-yloxy}-propyl)-dimethyl-arn 
[4-(4-Fiuoro-ben2oyl)-piperidin-1 -yi]-{6-[2-(3-fiuoro-phenyl)-vjnyi]-2-methy(-pyridin-3-yl}- 
methanone 

2-[2-(3-Fluoro-phenyl)-vinyl]-6-methyl-isonicotinic acid 

{6-[2-(2-Chloro-phenyl)-vinyl}-2-rnethyI-pyridir)-3-yl}-[4-(44luoro-ben2oyf)-piperidin-1-yn^ 
methanone 

2-(3-Ethynyl-phenylethynyl)-6-methyl-pyridine 
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(3-{2-[2-(2,6-Dichloro-phenyl)-vinyl]-6-methyl-pyridin-3-yloxy)-propyl)-dimethyl^ 
(3-{2-[2-(2,3-Dichloro-phenyl)-vinyI]-6-methy!-pyridin-3-yloxy}-propyl)-dimethyha 
4-[6-(3-F!uoro-phenylethynyl)-2-methyl-pyridine-3-carbonyl]-piperaz:ne-1-carboxyIic acid 
tert.-butyl ester 

[6-(3-Fiuoro-phenylethynyl)-2-methyj-pyridin-3-yJ]-piperazin-1-yl-methanone 

[4-(4-Azido-2-hydroxy-ben2oyl)-piperazin-1-yO-I6-(3-fluoro-phenylethynyl)-2-methyl^ 

yl]-methanone 

(3-{2-[2-(2.4-Dichloro-phenyl)-vinyl]-6-methyl-pyridin-3-yloxy}-propyl)-dimethyl-amine 
2-(3-Fluoro-phenyIethynyl)-6-methyl-isonicotinlc acid ethyl ester 
2-(3-Fluoro-phenylethynyl)-6«methyl-isonicotinic acid .tert. -butyl ester 

2- (3-Fluoro-phenylethynyl)-6'methyl-isonicotinic acid 
[2-(3-Fluoro-phenylethynyl)-6-methyl-pyridin-4-yl]-methanol 

[4-(4-Fluoro-benzoyO-piperidin-1-y{]-[2-(3-fIuoro-phenylethynyl)-6-rnethyl-pyridin-4-yl]- 
methanone 

3- Allyloxy-2-[2-(3,5-dichloro-phenyl)-vinyl]-6-methyl-pyridine 
[2-(3-Fluoro-pheny!ethynyl)-6-methyl-pyridin-4-yI]-morphoIin-4-yl-methanone 
Acetic acid 3-(6-metliyl-pyridin-2-ylethynyl)-benzyl ester 
[2-(3-Fluoro-phenylethynyl)-6-rnethyl-pyridin-4-ylrnethyl]-dimethyl-amme 
(3-{2-{2-(3,5-Dichloro-phenyl)-propenyQ-6-nnethyl-pyridin-3-yloxy}-propyl)-dimethyi-am!ne 
2-(3-Fluoro-phenylethynyl)-3-methoxy-6-methyl-pyridine 
(3-{2-[2-(3.5-Dichloro-phenyl)-vinyl]-pyridin-3-yloxy}-propyl)-dimethyi-amine 
(4-Azido-2-hydrcxy-5-iodo-phenyl)-{4-[6-(3-fluoro-phenylethynyl)-2-methyi-pyridine-3- 
carbony!]-piperazin-l-yl}-methanone 

4- A2ido-N-{3-[2-{3-chloro-phenylethynyl)-6-methyI-pyridin-3-yloxy]-propyl}-2-hydroxy--5-iodo- 
benzamide 

4-(2-Pyrldin-2-yl-vinyl)-benzoic acid ethyl ester 

(3--(2-[2-(4-Chloro-phenyl)-vlnyl]-6-rnethyl-pyridln-3-yloxy}-propyl)-dimethyl-ami^ 
[3-(6-Methyi-pyridin-2-ylethynyl)-phenyl]-methanol 
6-(3-Fiuoro-phenylethynyl)-nicotinic acid tert.-butyl ester 

(3-{2-[2-(3,4«Dichioro-phenyl)-vinyl]-6-methyl-pyridin-3-yloxy}-propyl)-dirnethyl-amine 
2-(1-Bromo-2-phenyl-vinyl)-4-methyl-pyrimidine 
6-(3-Fluoro-phenylethynyl)-nicotinic acid 

[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-[6-(3-fluoro-phenylethynyl)-pyridin-3-yl]-methanone 
2-(2-.tert.-Butoxy-3,6-difluoro-phenyIethynyl)-6-methyl-pyridine 
2-Methyl-6-[2-(2,4,5-trifluoro-phenyl)-vinyl]-pyridine 
2-Methyl-6-[2-(2,3.4-trifIuoro-pheny!)-vinyl]-pyndine 
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3-(6-Methyl-pyridin-2-ylethynyl)-phenol 
2-Methyl-6-[2-(3,4,5-trifluoro-phenyl)-vinyl]-pyricline 
2-(3-Methoxy-phenylethynyl)-6-methyi-pyridine 
2-Methyl-6-(2,3,4-tiifluoro-phenylethynyl)-pyridine 
and pharmaceutlcally acceptable salts thereof. 

10. (3-{2-[2-trans-(3,5-dichlorophenyl)-vinyn-6-methyl-pyridin-3-yloxy}-propyl)- 
dimethylamine in free form or in form of a pharmaceutically acceptable salt. 

11. A pharmaceutical composition comprising as pharmaceutical active ingredient, 
together with customary pharmaceutical excipients, a compound according to any of 
claims 6 to 1 0, in free form or in form of a pharmaceutically acceptable salt. 

12. A method of treating disorders mediated full or in part by mGluRI or mGluRS, which 
method comprises administering to a warm-blooded organism in need of such 
treatment a therapeutically effective amount of an 2-arylalkenyl- . 2-heteroarylalkenyI-, 
2-arylalkynyl-, 2-heteroarylalkynyl-, 2-arylazo- and 2-heteroaryiazo- pyridine or a 
pharmaceutically acceptable salt thereof. 
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